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| AVING been educated in the Theory of Navigation, almoſt 

from my Childhood, and having had about ſixteen Years Ex- 
perience of the practical Part, at Sea, both in the Merchants Service, 
and alſo as Teacher of the Mathematics in the Royal Navy; and 
having, in the Courſe of that Time, made a general Obſervation, that 
there are Numbers of Seamen who would gladly keep a Reckoning, 
had they any ſhort, eaſy, and plain Method to do it by; but are de- 
terred from it by the Want of ſuch a Thing. And allo, that there 
are many who have thrown their Money away to little or no Purpoſe, 
by going to School to ſome Maſters, (of which Sort there are too 
many) that they have only got a Smattering of the Theory, and a few 
Terms of Art by Rote, which enable them to talk in ſuch a Manner 
as to deceive thoſe that go to learn of them, but having never been at 
Sea, cannot know any. thing of the Practice. 


Therefore, for the Uſe of ſuch in particular, and of all other Sea- 
faring Men in general, I have written the following Treatiſe ; in which, 
I think, I have inſerted all the Rules, and all the Tables, with their 
Uſes, that are neceſſary to be uſed in any Caſe at Sea: And alſo, par- 
ticular Rules for keeping a Journal, with the Manner of correcting the 


Dead-Reckoning by an Obſervation, either for one Day, or for a longer 


Time; the firſt of which, vz. Correcting for one Day, has been treated 
of by ſeveral Authors; but the latter, viz. Correcting for a longer 
Time, I know has been barely mentioned in ſeveral, but not particularly 


explained in any Author at all, I believe, at leaſt in none that I have 


read ; And for that Reaſon I have done it in the Journal at the latter 


End of this Book, it being abſolutely neceſſary for every Man that 


A 2 keeps 


; 
| 
; 
| 
j 
f 
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To the READER. 


keeps a Reckoning to know it ; becauſe they are more likely to be out 
in their Reckoning, when they have been ſome Days without an Ob- 
ſervation, than when they have one every Day, and conſequently more 
likely to have Occaſion to correcb for three or four Days, than for a 


ſingle one. 


I have not begun this Book with Arithmetic, as moſt of the Books 
on this Subject do; becauſe I think, that if any Perſon has had ſo lit- 
tle Education, as not to be capable of Adding, Subtracting, Multi- 
plying, and Dividing, he will hardly be able to make any Progrels, 
either in Arithmetic or Navigation, by the Help of Books alone, with- 
out the Aſſiſtance of a Maſter : So that I think putting ſuch Things 
into Books of this Kind, ſerve only to enhance the Price, and are of 
no Service to the Reader. And now having given an Account of the 
Reaſons that induced me to publiſh this Book (which I hope, and am 
pretty well aſſured, will be found the moſt uſeful Book of it's Kind, 
now in Print) for the daily Practice at Sea, I have nothing more to 
add, but to beg the Readers kind Acceptance of my Endeavours, 


Who am, 


Their humble Servant, 


Thomas Haſelden. 
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Table of Difference of Latitude and Departure to every ſingle 


Degree, and as far as 300 Miles Diſtance, from Page 1 to 
Page 45. 


2 A Table of Numbers, for the W finding the Courſe in the 


Tables of Difference of Latitude and Departure, when any two 
Sides are given, Page 46. 


3 The Uſe of the two foregoing Tables, in working the ſix Caſes of 
Plain Sailing, Page 47 to 51. 


4 The Uſe of the Tables of Difference of Latitude and Departure i in 


working a Traverſe, Page 52. 
5 To work any Caſe in Mercator, Middle prin Parallel, or any 
| Right-angled Plain Triangle, Pages 53 and 5 


6 The firſt Caſe of Mercator (being the moſt aſefq Caſe at 5 par- 


ticularly. explained and worked at large, Pages 35 and 56. 
A Table to turn Points into Degrees, &c. Page 56. 

8 A Figure, ſhewing how many Points from the Meridian any Courſe 
ſteered is, Page 57. 

9 A Table of Difference of Latitude and Departure, to every; Point, | 

and to 300 Miles Diſtance, Pages 58-to 7 3. 

10 Tables of Numbers for any Days, and the Times anſwering to 
them, being of Uſe for the ready finding the Time of High- 
Water,. at any Place, Pages 74 to 78. 

11 The Uſe of the Tables of Numbers and Times, Page 70. 

12 A Tide Table, ſhewing the Time of High-Water upon the Full 


and Change of the Moon, at any of che Places contained: therein, 


Pages g0 to 83. 


4 13 The Uſe of the three foregoing Tables i in e the Minze of High- 


water at any Place, and on any Day, Page 84. 
24 Tables of the Sun's Declination for 15 Years to come, P. 85 to 8 8 
B 


15 All 


The CONTENTS 


15 A Table of the Variation of the Sun's Deelination, Page 89, 
16 The Uſe of the Tables of Declination, and it's Variation, Page 90. 
17 A Table of the Sun's Right Aſcenſion, Page 91, 

18 A Table of the Right Aſcenſion and Dectination of ſome of the prin- 
cipal fixed Stars, Pages 92 and 93, 

19 ROW for working an Obſervation by the Sun or Stars, Pages 94 
an 

20 The Ule of the Table of the Sun and Stars Right Aſcenſion, Page 
99, 

21 A Table of the Latitudes and Longitudes of Places, Page 9g7 to 104. 

22 Rules for Latitude, Pages 104 and 105. 

23 Rules for Longitude, Pages 106, 10), and 108. 

2 A Table of the eridiona Parts to every Degree and Minute, with 
it's Uſe, Pages 10 to 115. 

25 A Table of Amplitudes, Pages 116 to 121. 

26 The Uſe of the Table of Amplitudes, with Rules for finding the 
Variation of the Compaſs, Pages 121 to 125. 

27 Rules for keeping a Journal, Pages 126 to 129. 

28 Rules for correcting. the Dead-Reckoning by: an Obſervation, Pages 
130 to 132. 

29 Riſes oor the Meridian Diſtance, Page 1.32. 

39 A Journal, with its different Varieties of Variation, Leeway, Lay- 
ing- too, Calms, Currents, Heave of the Sea, Sc. 1 1 all the 
different. Caſes of correcting, from Page 133 to 135 | 

31 Rules to find what Courſe and Diſtance the Ship has made by the 
Reckoning, from one Place to another, Pages 1.55 and 156. 

32 Rules to find the Bearing and Diſtance of any Place from the Ship, 

Page 156. 
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Difference of Latitude and Departure for 1 Deg. 1 


10 Diſt Tat Dep Diſt] Lat Dep. Dift _Lat Dep E Lat JDep jDitt ED Dep 
1 SY of 5 Trae o 151 151 .oo2.6]201ſ|201.c453.5;251[251.0904.3 
i} 2 52. 000.9 52 152.002 6 O2 HO. 53.5 52 E 5. ol o. 3 
uw ; 9 531153 002.6 123-5 531-53-0194-3þ 
11 4 | 54[154-002.7 3.508654 44 
8 þ 1.0 551155: 002. 7 ere 
| . 6 o. o 156 l 56 oo2. 7 23-512 561]256.01 04.4 
= | - pi. 5707 57. ops. 7 53.8 37P57. 04.4 
NF 38 58. c. o 58 ff 58.0002. 7 53 6] 58 E58. 0104.4 
We 0 . 59 ff 59. oo. 23-6] 59 E389 444 
* { 10 I.1 _b0]160.002.8 23-6] 60 60.0104. 5 
48 '1 161]161. 2. * 23.6 261 261.0 rg 
3 I 62|162.0j02.8 23.6] 62 [262.0[04. 5 
1 | I 63 [163.0j02.8 23-7] 63 63.0 04.5 
4 | 1 64½64. 02. 8 23-7] 64 * co. 5 


i 651165 0jo2.9 3-765 [205.046 
I.2 1661166.cſ02.9 23-7 [266 [266.0] 04.6 


67 [167.cþe2.9] 17[217.c923-7] 67267 04. 
- 68]168.cſ02.9 23.8] 68 [268.4004 61 
69169 p. 219. 23.8 69 [269.0] 04.6 
a 


70.CÞ>1.2 70[170 P 9 '201]220.c33.5] 701270. 9461 
21 71. C401. 2 1711171.cþÞþ3.c|221 |221.cÞ3-8 27171. 04.71 
22 72. c 01.3 -721172.cÞ 3-0 222.c053.84] 72 22. co. 71 
23 73. c 1. 3 7373. 3 o 223.cÞ3-8] 73273. 404.7 
24 74. co. 3 741174. c 3 © 224.03 9] 7474. 04. 
25 75:<P2-3 v2.2] 75Þ75-<Þ3:o|_251:25-<Þ3-9] 75 275-047] 
26 76. C01. 3 176676. c 3 © 226.03 9276276. 04.7 
27 37.0601. 3 77177 03.1 227-C423-9 77 277- co. 81 
28 78. co. 4 781678. 3.1 228.053 9 78 278. cl 04.8 


29 79.01. 4 79179. C 3.1 229.0 3.9 79 279. 004.8 
30 80.0001. 4 80]180.c[03.1 :30.c[4.0] 8o 280 c[o4.8 : 
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18 
19 
20 
221 
22 
23 
24 
25 
226 
27 
28 
29 
30 
31 81. 0001.4 187 [181 C3. 1231031. 4. o 287 281.c 04.8 
5 32 82 0001.4 82 82.03.14 32 282. 04.814 
* 33 co. 5 83 183.032 33 253. 404.9 
IP 34 8 31 8484.03.21 34 284.0 04 9 
1 35 1:5]_35 i Peet. 
3 36 b 1.51136 136. o'02.4 48 186[186.c[53.2]236 286.c| 04.9 
ii 37 . 1.5 37137 · 000.4 87 187. c 93.21 37 7 287. Of 04.9 
1 38 ; 1.51 38138. 2 41 881]188.c[>3. 2 38 88. co. 
a 39 : 1.6 189.0 53.3J 29 289. clo. 0 
EE: 4040. clo. 7] 90 90 P. 6 190.3. 23-3 4c go.cſog.o] 
53 41141.c|o0.7] 91 91.01. 6 191.cÞ93-3]241 291.cſ05.0| 
| 42 |42.c00.7] 92 92.cÞ1.6 192. cſo3 31 42 292. clo S. 01 : 
43043. [o. 8] 93] 93-<Þ1-6 193-c[93-3Þ 43 93-oj05.0o] _ 
44|44.c00.8] 94 94.cþÞ1.6 194 003-3] 44 [294-oo05.of 
45]45-<20 8]_95]_95:<P1-7 195.0[03-4| 45 2285808. 
4646. C[oc. 8] 96 96 cÞ1.7 196 003.4246 6.0[ 651 
47147 cloo.8J 97 97.0.7 197.003 4] 47 297.0005 1 
4848. clo. 8] 98 98.0 1.7 198. 0003.4] 48 298.0005. 1 
4949 co 9! 99 99.0 PI. 7 199. 0003.41 49 299. 0005.1 
5050. c 00.9] 10010. c 21.210 20000. 003. 4/250 300. [of. 1 
Dep] Lat Diſt Lat Dep Lat Diſt Dep | Lat — 


for 89 Deg. 
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2 Difference of Latitude and Departure for 2 Deg. 


DiſtſLat = Diſt [Lat Dep [Diſt | Lat [Dep Diſt! Lat Lo Pept Lat Dep 
1 ſox co. of 5151. O. 100. 90 3. 5 151,150.90 50.905 301 200.9 07.0 
2 [o. oo. 11 5262.01. 8 101.90 3.6 52 151. 905. .3] 02 201.9 0%. 1 
3.03. D. 1 5353.0 1.8 102. 903. 6 53, I 52. 955 4302.9 07-1 
404. O. 11 5464.01. 9 4 203.9 07.1 
555. 22 551]55-0ÞP1 9 05204 9 7-2] $5 
} ©6job.cþoo.2] 56 56. o. o 05.5106 2059 07.2 2 
| 7jo7.cÞo.2} 575657. pA. o 07 20.9 07.2 
= | 8[08.0j00.3] 5858. . o 08.207. 957 ·3 
| 9 09. Po. 3 5959-2. 1 ogEO8. 9 [07.3 
| 10[10.c10-4] bo. Pa. 101209.9 [07.4 
= 111. qoo. 4] 61 |61.0Þ2.1 211121049 P. 4 
| | 112 12. oo. 44 6262.02 2 1211.9 07.4 
1313. oo. 5 636 3. 2. 2 130 12.9 P/. 5 
1144. . 5 313% 4491 oy 14% 13. P. 5 
. iss. gos 65 65. cb. 3 1514.9 07-5 
3 1616. 000.6 6666. C%2 3 216215 97.6 
| . 1177 0.00.6 6767. 3 17 ·16.9 o. 
1 | 1818. 0/00. 6 68/68.0102.4 18 17.9 0. 6 
1 19079. 00. 69 69. 00 4 19.218.900. 7 
; 20[20. 0000.7 70;70.0P2-4] 20[119.9/04.2 _20219-9107.7Þ 70 
| ; | 120. 904. 2 22 1220.9 [07 
TFT 121 95 22221 90.8 
1 122.904. 3 2322.9 0.8 
| 123-9 * 24223. 9 0%. 8 
25124. 904.4 06.1] 2512-4-9]07-9] 75 
125. 904.4176175. 9 06. 222625. 9 [07.9 
126. 904.4 77 176.9 06.2] 2726.9 07.9 
(127. 90+ 5] 781177-906.2f] 28[227.9 P. o 
128. 904 5179178. 9 06 3J 2928.9 8.0 
129. 904.80 179.906. 3] 3029-9 PS. 1 
—— eee 
5 INN 6413 1{ 180. 906.3 3EZ3IEZ3O. 9 PS. 1 


131. 904.6 82018 1.9 06.41 3231.9 8 1 
1:32 9004.7 830 182.9 06.4 331232-9 8. 2 
133.9 04.7 8183.9 06.4 34[233-9 [08-2 
35 (134.947 L80184.9 06.5] 3534.9 P82 
135.9048 6800185 906 5 5 ·3635·9 [09-3 
136. 904.8 87186. 9.06. 5| 3736.9 08.3 
137. 904. $1 88] 187.9'06.6] 3837.9 8.3 


138.904 9 89 188. 9.56 6 8.9 ſo8. 4 
139. 904.9 | x89. 189.906.7 1083.4 20 
3.2 N 190. ook 7 2 908.41 
3˙2 191.9 06.7 908. 5 
3-2 192.9 06,8 08. 5 
3-3 193-906.8 08.5 
2343 194.906. 8 08.6 
3.4 195.9 66.9 od. 6 
3.4 97 196.906 9 08. 6 
34 ' 98]197-906.9] 48 7.9 08.7 
3-5 198.90. 49,248.9 08.7, 
22. 953.5 25-3 200 199-907-0ſa50 249-9 jo3.3 300299. 
Dep| Lat — !La at {Diſt] Dep 
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Difference of Latitude and Departure for 3 Deg. 3 


Wow | iſt Lat [Dep [Diſt Lat [Dep jDiſt | Lat Dey Dit] Lat Dep Dis Lat DepſDit 
3s = 151. 050.1 5150 92.7 r014100.9]5.3 151] 150.t[7 9 207 200.7 10. 5 2512 
12 oz. Coo. 1] 5251.9 2.7 o 01. 95 3] 5257.8 S. 0 o2 [201.7 10.6 52 
I q 3123-99 2] 5362.92. 8 03 fr 9s. 4] 5152.88.00 034202-7 10.6 53 
I 444. doo. 2 5415 3-9jP2-8 \ 04-1103,9Þ5-4], 54] 153-5425. 04 1223-7 j10-7] 54 
= 4J_ _$5154-92-9]_05]194:9Þ5:5 | _55 254-803-7} 051294-7/29.7] SE 
5 1 6 31 566555 ˙9 2 9106105. 905.5 15(]155.208.2 206 05.7 10.8 2542 
5 | 7 5756.9 p30 on. gs. 551 156.8108.2 j 07.406 7110.8 $73 
1 8 5857.93. 0 o H. 5.7] 58| 157.8Þ08.3j5 08 f. 7 10.9] 58. 
19 5958 903.1 09 ro8. 8 05.7] 54158. 808.3 og[208.7110.9] 50 
12 _60159 9jp3:7| 10109-8153} Ec 152. SPS. LT ON. 7 11.0] C259. 
J 22 61]60.9j03-2ſ111[110.8þ05.8] 161] 760.8 4/211 210.7 11. [2610 
4 22 621]61.9j03-2] 12111. 805.9 62] 161. 808. 5 2 þare nw 2 
113 93-31 1341 12-8Þ5-9] 62] 162.8 1312.7 11. 1] 6. 
114 641539 3-3]:144113-:8Þb.of 64| 163.8008, 1121 642 
Is _65]64-6Þ3-4];15114-8þ6.0]_65164-2Þ 214.7 j11-2] 6:4 
16 66 b 5 903. 5116115. Sb 1 16C 105 2 11.312664. 
17 67 66.9 03.5 1716.8 56.1] 67] 166.2. 11.4} 6/266. 
18 18. 000. 9 68 67.9 03.6 1817. 86.21 68 167.8 I1.4} 64]: 
19 19.0/01.0 69168 9003.6 118.81-6.2.] 69] 168.8 115 69 
Derr _7< 169.8P358 3 N◻ 
221.001. 10 71½% 0.93.7 170.8, 27 570. 
22.22. 001. 1 72[71.9 3.8 171.8 
1233 901. 7372.9 3.8 3172.8 
4 24]-+-091.3] 74173-9Þ93-9] 1738, 
| ? - 74-9 23-9 1 174.8992 
ö : 4. + 175. 
6 40 | 
4 4.1 
= : 4.1 
=_ - 04 214 
; = 4-241 
) 5 P43]. 
1 +3] 
2 = j 35 94-4]: | 
d = 1 4.5 4736135. 80%. 1 
) . 4.6] 37 3 4 
N J $ 
I | . 46 38 1137- 
1 1 d 4-7 39 1 81 
. 4 24:7 | 624393 
i | © 453441 [140-5 
, .M 48 | 42 1141.4 
l ; 4.9 
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Difference of Latitude and Departure for 4 Deg. 
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2 OS. a Can, 


| 
$1 
L 
T] 
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4 
L 
1 
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13 412 5 
14 213.5 
15 214:5 
216 215. 9 
17 216.5 
18 217.5 
I9 218. 8 


20 219.8 


221 220.5 
22 221.5 
23 222.5 
24 223.5 


— 224+-$]2321 


4 


. 
2228 


5 


d N 


. 75 8 226 22 5. 5 
26. 76.8 176.6112.3] 27 226.5 
27.C 77.8 177-6112.4] 28 227.5 
28.9 78.8 (78.6112.5] 29 228.5 
29-0 79-810 179 6112-5} _30 229-4 
30-9 180.6[12.6} 231 230.4 
31.9 181.6012 7 32231 4 
32-9 182.6112.8] 33 232 4 
33-9 183.6112.8] 34 233.4 
34.9 184.6112.9} 35 234.418. 

35-9 18 5. 6013.0 236 235. 

36.9 186.6613 Cc 37 236. + 6. 
37-9 187.5113-1] 38 237.4 
38.9 188. 513.2] 39 238. 4 
32 9e 189. 5113-2 49 239.4 
| 190. 513.3 241 240.4 
Ig1.5113.4] 42 241. 4 
192.5013 5 43 242.4 
193.535 44 443. 4 

_— 95Þ a 13-6 _45 244 2 
96.7 195.513.7246 245.4 
806.3 196.5113 7] 47 246.4 
806.8 197. 5113-8] 48 247.4 
806.9 198. 513.9 49 248. 
oſp9-$o7.0[ 150 r99-5113:9] 259 249: 2 
Diſt Depl Lat Dep Lat Oiſt Dep | Lat in Dep Diſt Dep Tat 1 
for 86 Deg. 


1 Difference of Latitude and Departure for 5 Deg: 8 
| - 458 | ; , 1 
„ | 8 
_—| Lat. [Pep Diſt Lat |] 
ep | by. x00.6.08.8 151 150.4 
7-5] 101.608.9] 52 151 4 
78 25 102. 69 · 0 53 152.4 
7.66 103-609.0] 54 (253-4 
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Difference of Latitude and Departure for 1) Deg. 17 
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Difference of Latitude and Departure for 16 Deg. 


Dep gDiſt Lat Pep Dia La 


51 49. 49-0[14.1 1 101 
52 50. 014. O02 
53.80 914. 03 


$4 51. 9614 9104 


55 82.9482 os! 
56 $3 $33{rs. $4008 

$15.7 07 
$215 716.0 08 
716.309 


Lat — | 


76.5 10105. 


616.8 11 


174 13 
*5117-9]_ 15 


6127.3 12 |- 


. 17.6 I4. 


418. 5 
4118.7 


18.2 {116 


19.0 19 
0b. 319.320 


219.6 [121 
2419.81 22 
20.1123 


148. 


22 


943. o 
933 


149 
11 27 


1511145. 141. 6 
146,1/41.9 
147. 142 2 


4 


| 201 
O2 


196.156. 2 
2 7]. 0c. 856.5 55 245-1 


194.1557 
195.15 5˙9 


193-2;55 11 2759.2 
2 


1200.915 7-0: 
01. 8882.91.50 249-9 
14.4 [21 11202.8]58.2 [261 250. 
03 8158 4 
1204.7158.7: 


198.0 2 256246. 


199. 057. 
199-9]57-3 


49639 ˙3ʃ6 
2501240. 5199-91300 88. 382.7 


Pee 7. 
| 6756-6173. 


62 251. 802.2 
163 252.8 2.5 
64 253-7/72+8 
6s 254:7173:0 | 


= W 


—_ 


681257-6173-9 - 
169 58.574˙1 


6] 70[259. $744 | 


03-7[281 
4-8] 851273-9]78 
| 8 


b0.11 goÞ278-7179-6 
41291] 79-7] * 


71. e$,74-7 
721261.4,75.0 
73 [262.4/75.2 
74 --4 3175 | 
75164-3175 

is 265.3 3 
75 67. A 

72 169. 177. 2 
70. 7.4 
82 71. C 
83 E72. c 
8473 · 0 


4 2. 


us. th. 


286 1274-0 
7475-0 
88 76. 859.4 
89 [277-8[79.6 


F — "IR 


236.4167-8 
237-4109! 
238.4 

. 1305 


B Dep \ 


925 280.680. 
9381.6 
34582.6 37.0 | 
233. 1.3 | 
96] 234.5] 1.6 
7 51. x. 
385688446 


99 8 $2.4 


— — —_— 


i” 


— 


E 45, 1 
| Difference of Latitude and Departure for 17 Deg. 1 I 
K Dif] Lat Dep I Piñſ Lat [Pep | Diſi Lat Def | aut] Lat Beg Diſt] Lat Dep Diſt Lat Dep 
2 E 51 00.3 101] 96 6 7 151 144-4½4-2 202 192 258. 8]251]240.0 3-3 
5 201. 9000. 6 2 02 97.5 52 146.44. A] oaſi93.2 59 o| 5241.03 
4 302.90 9 5 03] 98. 585.2 1] 531146.:144 7] 3694 159.30 536419739 
403. Sor 2 | o4] 99.4.4] 5414.48. 04[195-1,59-6] 54[242.9974-1] 
3 5004. 1. 5 05100-4130-7] _551148-2+5-3 _ 05 198. 529 551243-$,74.4 | 
» 3 05.7j01.8 106 101.467 5649.45. 61 206197. oſbo. a 2561244. $ 74-7 71 
5 | | o06.7102.0 0702 3631.3 571150.1145-9] -074197- 960.5 57 245.8 50 
[ | | 2 07. 62. 3 8103.3 31.6] 5851.46. 2 081198 960. 8 58 46.75. 3 
F 908. 2. 6 ogf104.2131.9] 5901 5. C46. 5 09 199.96 1. 1] 39 ½4··775˙6 
8 10 og. boa. 10010 5.232 2 60 153 946.8 8] 101200.8{61. 4 | bo 248.617 5-9 
) | 11 10. 503.2 1110106. 1132.44 1611154.cj47- 47-1, 211/201.9161.7|261 249.676. 2 
4 1211. 503. 124107. 132.7 9211549474 12 202. 7% 2.0 62 . 50. 5/6. 5 
5 1312.43. 130108. 233.0 63 155.8447. 6 1303 ef 3] 63 E51. 56.8 
3 14113. 404. 1 141109.c[33-3] 64]! 56.8147.9] , 1404. 2,5 64[252.4177.1 
F 1514.34. 4 x51110.c135-6y 6557.2]; = 2512 02.8 68 83. 7.41 
4 | 16 15. 304.7 116j110.9}33.c} i6t]ig58, v5 216|z 642661254-4177-7] 
1716. 305. 0 171111.c134.24 67059. 48. 17. 3-4] 6755.37. 9 
Eq 18117.2j5.3 18]112.*134.5] 6&r60.6[49.1 180 5103-7] 68 256. 3178.2 
14 1918. 205. & 1911 13. 8034.8 6961. 649.4] 19 EC. 4b 6957. 8˙8 ; 
KH 20119.3j05.8 _2c[114.5135-1] 7c[162.6149.7] 20]210.4Þ4-3] 70|258.2178.8 
4 2120. 106.1 1121145765417 163. J50.0[ 22111 64.6271 59. 109.1 
> 22|21.0j06.4 22]116.7135-7] 720164.450-3] 22 24-9] 7260. 179.4 
r 23 22.c}06.7 23117. 66.0 73]:65.4150.6] 23 25.2} 7361. 179.7 
; 24|22.cj07 © 2401 18.66.21 74[166.4150.9] 24 25:5 1 7 30.01 
4 25123-9Þ7-3 24 29-5p6-5]_751167-311-2]_25Þ-15:2[25:5}_25 1263-00-34, 
C7 j 2624 9jo7.6 1260120. 86.817668. 351.422 26:1 276 63.9 80.6 
5 ' 2725.8 27-9, 27121.4137-10 7769.17 27, 56 4 77 [264 f 80.9 
| 128 26. 808.2 28122. 437.4 7870 2152-0 28 26.6] 78 265.88 1.24 
; 2923.78. 5 290 123.46J·7J 791171.2]52-3] 2919 % 9 79/266 gÞ1.5 
5 ö 3028.78 8 124.3038. C0 8c 172.1152-4 by 304 17.2) 801267.981.7]. 
®S | 3229.6 9-1, 7] *37]125-31358+3 181[:73,1152-9]231. »7-51281[263,7]182.0] 
3 3230. 69.4 13 126.268• 82174. 053. 2 32 17.8 82 69.782. 
4 | 33 31.6jog.6 - 331272 33,9 83 175-6 3.8137 854 83 E70. 682. 
31 34132. 509.9 34128.139·2J 8476.93. 8 34. 8.4] 84 71.682. 9 
7 n 2129-72-5J[ 8377894 38/4788 E22. 53 
8 3634. 400.5 1361 30.039: 8J 18677. 0 $44 2.36 9 0286273. 5]83:5 
T 37135 4110-8; 37131. 4,0 8778.54. 7 37 9.3] 8774.43.81 
+ 3836. 35 1. 1. 3911 32.c}40-3] 8812. * 38 2 9.6 88 27 5-4 $4.1 
d 391 37-3]11-4, 260  391132»c[40-b] 89]180.7155-20-.26 129-9] 891276. 484.4 
? | 49138-21127 . 133-9]49:9 901151 7155:51_4< 79:24 901277-3194-7. 
a 41139 2112-0, 143(134-8141-2] 192182.655:BÞ 241, 412911278. 38 5 
; | 42140-3112.3 421135-5141-5] .941183.6156-x}.- 42 92279•28 5.34 
44047. 1½2.6 430 136.718 5384.56. 4 43 938.208,54 
d 1 44] 43-3Þ34.9 141137-71+2-11..941185 5156.7] 44 1281.2 . | 
E 45]43-<]13:2 9235-7112 #4. 95Þ38 5107-91. 45 e 
5 | 46]44-<112-4 146 159.6 42.719687. 457.3246 83. 086.4 
9 | J 47144 £37. 147. 43-9]. 97 b 4/57: 6| 47 484.086. 7 
I 48145-c114.0: 48.141. 5143-3]. 98 133 3791 48 Fly 885.087. 
4 | 49 46 4.3 49.142. 43.5 99 90. 358. 49 38.727 285.987.321 
7 0147-51146 :9-2 180143703. 209 191.2 58.52 8% 39,173 9{20c1:86 987.6 
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216 205.466 70 
17 EO 67.1 
1807. 3067. 4 
191208. 3167 7 
20 209.2 8.of 


112.2 36.5 
113. 236. 8 


114.1321 70 


115.1374 
116.0 37.7 
17.0138 0 
117.938 3 
118.938. 6 


119. 129.-8/38.9 


1[120.8j39.2 
221.7139.6 


122.7139 9 


123. 
124. 
1125-5 
126.5 
127.4 


128.4 


129.3 


— —— — — 4, 44 A= — — 2 
r — . - 8 1 , N 


— . 


— 


— — _—_————_ — — — — S 
Difference of Latitude and Departure for 19 Deg, 19 
viſt Dutt Lat Dep JOutt] Lat [DepJDiſti Lar EE Dep] 
"3k 101 95.532 9/7157 142. 8049.2 [401 190.965.41251 [37-3] 1-7 
2 4 ** 33. 520 ial 02 191. 5.8 52 238. 38 2.14 
3 03| 97-433-5] $31144-7]+9-$} 03 $3 [239-2]52-4 
4 04 98.3133-9] 54[745-6]30-1 54 [240-252 7 
5 _o5 | 99-334-2]_55 [146.-5130:5]_95 55 Þ-41-183:0 
6 106 foo. 234. 5] 156 47. 550.8 256 242. cl8 3.4 
. 0701. 234. J 5748.45 1.1 57 E43. 08 3.7 
WM. o8[102.1135-2] 58 149.4514 58 43.984. 0 
9 og oz. 135. J 59 [150.3]51+8 59 244. 84.31 
= 20[104.cſ35-5 $0 [251-3152:1 þ _bol245-N84-7 
11 1111104 936.1161 f 52. 252.4 261 E466. 888 5.0 
12 12106. 936. J 62 153.252. 62 247.758 5-3 
13 13 106.8 36.8} 63154. 1053•1 63 1248.7 85 6 
14 1410. 837. ] 64/155. 1053.4 6449. 08 ö 0 
15 21.215108. 732-4 651156.0153-7 65 50. 5156.3 
16 66 62.42 1.5116 109.7 37-8] 166 1 56.954. 0 N 266 51.5 86.6 
17 67 (6 3. 3. 1.8 17 110.638. 67 [157.9544] 17Þ05 270.7 671252-4j56-9 
18 68 64. 322.1 18171. 6038.4J 68 158.854.718 K06. 17 1.0 6853.4 $7.3 
19 69 922528 19 112. 5038.7 69 159.85 5.0 19 O. 171.3] 6954. 36876 
20 70;66.2/22.8] 200113. 89.1] 70 j160.7]55.4|_20 fo. 071.5 7055.3 87.9 
21 71 67•16 317 1211 14.4039 47171 161.5 5. 7 22108. 9 72.027156. 208 8. 2 
22 72 68. 123.4] 22115. 339.7 72 162.6058. 0 2209. 972.3 7257248 8.6 
23 7369. 0% 3.8 23 1 18. 3040.0 73 163. 656.3] 2310.87. 6 73 38. 18 8.6 
; 74 74170.0j24.1] 241117.2140.4} 74[164.5]56.7} 24[211.972-9] 74[259-3159-2 
23 75170.924-4|_2518.2140.7] 75165-51570} 25|212.7173:3 _7500:<j29-5 
26 76/71.9/24.7 [126|119.3141.of 176 166.457. 3 226 13. 773.6027660. 9089.9 
27 77 F. Sz 5. 1J 27h20. 141.4 77167. 3057.61 27 3.9 
28 eee 28 [2 1. ch. 78 168.358.001 28 4-2: 
29 ; 122.c042.c 79 169.2]58.3] 29 4.6 
30 122.42. 3 8120.2 58.6 - 30217. 5174-9 
31 123:0[42.7] 133 [171.1]58.g]231 +417 542 
32 124. 863.0] 82172. 159.3 32{19:3]75+5 
3 33 12 5. 743. 3J 83 173.0059. 6 33 E20. 375.9 
34 126.7]4+3-6] 84174. 0059.9 34bE21. 276.2 
35 127. 644. 85 124.90. 2 35 276. 5 
36 128. 6044. 34186 175. 960.6236 E23. 106.8 
37 129. 44-6] $7 [176.3]60.9]- 37 7.2 | 
| 38 130. \ 440 88 177. 91.2 38 25. 7-5 | 
| 3913 131.4145-3] 89{178.9161.5] 39 26.077. | 
40 132 4H. g0[179-6161.9 40 26.5 8.1 
| 41 133-3j45-9] 191 |180. 662.2424127. 8 8.5] 
1 | 42 134. 3146.2] 92 (181.5162. 5 42j228.83}78. 
| 43 35-2146.6] 93 [182. 5162.8]. 43{\229:7179.2/ a 
; 44 136. 146.9 94 |133-4163.24. 44[230:7179.4 8 
A | 45 45 [137-1}47 9534. 3-51-45 231.6779.8 5 
1 46 138.047. f 196 185. 36 3.3 [4462 32.6}! 0.1 5 
| 47 139.0147-9] 97 1186. 64. 1 47233. 880.4 ö 
| 48 8 139.9 48.2 98 187.2 94 48 234. 80.7 
N 49 140.948. 5 99 [188.164.349 235.48 1.1 
1 & 141.8048. 200 189.168. 250 238.418 1.4 
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I 80.958. 3 17.4] 101] 94.934.551 141.9j51.6]:01|188.9}08.7}251 235.9] 85 8 

2001. 9000.7 02 95.8ʃ34.9 52142. 8052.0 2189.8 69.1 52 236.8] 8 At 

3102 8o1 o| 03] 96.835.2] 53143. 8052.3 03190. 806% 4 53 [237.7] 86 5 

403.8014 04 97˙733 6] 54 144.7627 04 191. 769.8 54 [238.7 $6.9 

* 2 $4 os} 98-7.35.9] 5$51145-7]s3:0]_251192 070-7] 55[239-6) 37:2 
: 605. 602. 1 1106 99-6 36.31 56146/534206 193.6070. 5 5640.6 87.6 
7 106. Eo. 4 071 100.5 36.6] 57147. 53.7] 794. 570.8] 57 [241.5] 87 9 

807. 52.7 8110155 36.9 58 148. 5054.0] 08 195. 571.1 58 42.4] 88.2 

908. 53. 1 9102.4 37.3 59 49.454. 4]4 09 96.471.5 59 [243.4 88.6 

1929.4 10 103.437. 5 50 f 50 4 54 '1 TO 1197- 3/7 1-0 60[244.3] 88 9 

11110. 303.8 1111104. 3638.016115 1.3055=1JI211 198.372˙2 261/245. 3] 89.3 

12111. 304. 1 12 105. 2038.3 62 152.2554] 1299272 5 6246.2 89 6 

1312. 204.4 63 . 13 106.238.660 63 153.2557 13 200. 2 72.8 63 1247.1] 39.9 

14013. 04.8 64 |60.121.9] 14|107-1]39.0] 64 (154. 156.1 14[201-1,73-2] 64248. 90.3 

3 2 Eee 2522.973:5þ 651249-01 90:5 

| *16115.cþo5 176109. 039.7 66 [1 5. 0056.8 216 [203.017 3-9Þ266 E 50. c 91 9 
15 1716. oh: ; | 17] 109-9140. 0 67 156.9057. 1] 17|203 9174-2] 67 [250.9] 91.3 
| 1816. 906.2 68 [63.93.34 18[7110-9]40.4 68 157.957. 5 18204. 974.6 68 f 1.80 91.7 
| 1917. 906.5 6904.8 3:6] 19 111. 860.7 69 158.857.819 f·05 874.9 69 52.8 92.0 
20018. 86.3 70165.8|23.9} 2% 12-81. 282.281 [C 2 EDE L923 

2119. 7%½ 7766.74. 3121113. 21.4 221 207.775. 6 E754 7| 92:7 
2220. 7%. 5 7267.74.61 22 114.64 1.7 22 08. 675 9 7255.6 93.0 
a 23 E 1. 6%. 9 * 73 [68.6/25 of 23|115-6142.1 23 j209.6176.3] 7356.5 93.4 
| 24122. 08.2 74 24 116.542 4 2410.56. 7457.5 93.7 
| . — 23.8.8 2 X. 117-5142-8| 75 25 211.4 75 j2<8.4] 94-1 

26124.4jo8.9, 76 | 1261118.443 11176 226 212.4 76259 41 94.4 

| | 271>5-4þ9-2; 77 [72-420-3] 271119-3143-4 27 13. Z 77 260.3] 94-7 
| 28[26.3þ9.6 28| 120. 3/4.3.8 28 214.378.0] 78/261.2] 95.1 

; | 291-7-3ÞP9-9} 79 29|121.2144.1 29|215.2173.3] 79/262.2] 95:4 
4 3<2$-2j10.35_8o [_30122-2144-5 4 _30 [276.1178-2] $0 263.2] 95:8 
; | 31129-210.6{ 8$1176.127.7]131]123-1444.8 .91 231[217.1179-0þ81 264.1] 96.1 

3230. 110.9 82 77-128.0 321124-045.1 82 265.00 96.4 

f 33)31-£j11.3] 33 78.028.4 33]125-045-5 $3'265.9 96.8 
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$1.829-8 371128.7 46.9 $7 269.7 98.2 

82.730. 3381129.7 47.2 88 70.6 98.5 

1 5 39 130.6 47.5 89 271.6 98•8 
| 630.8 40[131-047-9 90 1272.5] 99-2 
913.5311 1411 132-548, 2 4Þ911273-5| 99-5 
| 357.812 I 33-448; 6} 92 1274-4] 99-9 

| f 431.8 431134. 448.9 1 93275-3000. 2 
| $.3/32.1| 44|135-349:2 | 94[276.3]100.5 

3 3132.5 45113 349.6 8 222. too. 
a 32.8 146 137-2.49-9 1296 278. 2101.1 

| . 33-2] 47113$+1:50.3 97279. 1101.6 

. N 6. (33-54 48139. 1 50.6 98 280.0 101.9 
| 93-0/33-9]. 491140-0 51.0 2199 281.c|102 
| 50[47.0]17-1] 100194-0 34-2 150 [141.0 $I-3 Xt 8. 300j231.91102., 
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Difference of Latitude and Departure for 21 Deg. 21 
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Jr 47-6118. z| or | 94-3036-2]1 51 141. 0054. 1207 187 672. 

52 48. 58. 02 95 386.6 52 [141.9154-5} 02 1188.6/72.4 
53 (49-5]19.cf| 03 | 96.2136.9] 53 142-9154- 03 159. 5172.8 
54 [59-411 9-4] 94 | 97-1137-3] 54 [343+9155*2]} 04 190-417 3-1 
$5 [$1-3Þþ9-7Þ.95 j_93-2137:& 55 1144-71556] os 191-4/73-5 
21 56 [52.3]Þ0.1 106 99-0 33-6 156 [14 7155's 91206 192-3/73-8 
5 57 [53-2Þ-0-4Þ 97 | 99-9Þ38-3] 57 [146-615 3 I ootabes 
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128.949. J 88 78 22.28 5.3 268.9 103.2 
129.3149.5] 89 39 23.108 5.7 89 69.8 lee 
L O. 1 O. 90 224- 1186:0 270. 03.9: 
41 137.7 0.51191 | 225. 225.0186.4 271. 104-3 
132.650. g2 fl 4 225.986.792 104.7 
43 [233+ 5Þ57+ 1 22 | Br 226.9187. 1 7 Iroß. o 
134-5 1. K 94 14 E27. 887.4 4574.5 105.4 
1. 95 182. 45 | 228.7 8 1288 7 
136.452. Jig 24 [229.7]! bs, 2[296 þ76.3106.1 
137-3]52-7] 97 


Hl 230. 888. 51 E27. 106. 
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22 Difference of Latitude and Departure for 22 Deg. 


Lat Dep __— Dep Diitſ Lat Dep [Dift Diſt j Tat Dep [Diſt Lat Pep Diſ 


DepDiſ] Lat [Dep 
00. 90.4 51147-319-1J101| 93-37-8|151 140.0 56.6 [201 2011(186.475.3Þ51 


5 
1 232.7] 94.0 
2101 9100.7 52 48.2 19.5 02 | 94-6138.2] 52[140.9 56.9] 02 187.3757 $21233+7] 94.4 
| 3192- pr. 1 53]49-1,19-9] 03] 95-5 38.6 531141.9/57.3] 03[138.2j76:of $3[234-6] 94.8 
4 
— 
6 
7 
8 


3.701. 5 5450. 10. 2 04 96.4139.0] 54 142-8157-7 o4 [189.1176.4] 54235. 5 95-2 
04-6j-1 559 25.6 os | 97:4139-3|_551143:7158.1 | 05[190-1176-8] 551236.4] 95 5 


085 62.2 2 5651. 921 0106 98. 3039.7 755 144.6 58.4 4 [2061191.o0]77 2 [2561237-4] 95-9 
06. 5 


02.6 57529214] 0 99.24. 1 571145.6158.8] 071191-9177-51 $71238-3] 96-3 7 
: 8197-4 3.0 5853. $21, 7 Jos oo. 140.5 531146. 859 2 8/192. 7:9] 58[239-2] 96.6 
| 9,98. 3]3-4 59 [54+7,22-1 99 tox. 2 40.8] 59 147.459.609 93-8 8.3 5$91240-1] 97. 
10 09.337 7] ©0 l5 5.6 622. 22.5] 10 102. 01. 2 60 148.4 59-9] 101194-7 8.7 £60]241-1] 97.4 
1110. 204.1 6156. 56.6,22.9 9 111102.9]41:6]1611149.3]60.3þ111195-6[79.0 61 ]:42.c| 97.8 
12 1 1. 104. 5] 62157. 225 2 1203. 8 42.0 62 1 50. 260.7 12196. 679 4 6242.9 98.1 
1312.5 04.9] 635 13104. 8 4.3 63157. 16 1. 1] 1397.59 ·-8J 6343.9 98-5 
64 4 324.0 14[195.7142-7 64[1$2-1]61.4 14 . f. 64 1244-8] 98.9 
65 [60. 324. 3 E 3.1 65 153.006 1. 61.8 15192-3680 5] 651245-7] 99-3 
66161. 2124-7, 1161107. 604 $ 166 753.9062. 2 2 161200. 380 9 [266 246. 99•6 
6762. 125. 1 17 108. 543.8] 67154.“ 8062.6 1701. 28 1.3J 67 [247-0]100,0 
68 31 78 181109. 44.2 680155. 62.9 Is 181.7 68 [248.5]100.4 
19110. 344.6 69 r 58.7% 3.3 1903. 182.0 69 49. J100. 8 
111. 345 © 22 63.7] 201204-0]82.4] 70 EI ol. 1 
112. 65.3 17 r 58.664. 121404. 32 87151. 3101.5 
113-104 71] 721159. 5104-4] 22 205.88 B3-2] 72 [252:2LO1.9. 
| 46.1] 78 150. 464.8 243 [206-7]33.5] 7353 · 1102.3 
| 1 74/161. 365. 2 24 O. 78 3.91 7454. 11102. 6 
1125111 :949-5]_75j162. 65.6 25 [208. o8.6184.31] 75 255.c1103.0 
176[163. 163.206 59 [26 [209. 5[$4. EYE E55. 9103.4 
117. 847.6 77 [164. 1166.3] 27 E10. 58 5.0 77 E56. 803. 8 
118.7/47-9] 78 165. c 6.7] 28[211.4]85.4| 78 257: 104.1 
1129˙448.3 79 165.0067. 1 29 f 12. 38 5. 8 79 E58. 104. 5 
wo, | 301166.9]167-4]-30 1 3.3186.2 80 f 59.8104. 9 
121. 1.549. 18 167.9 67.8 3'x [214+ 218 6. 581 60. 5105. 3 
122. 449.4 82 168. 868.2 32 2 15. 186.9 $2 f261. 5j105.6 
123. 349. 8 83 169. 68.6 33 216.087. 3J 8362.4 106.0 
124. 4450.5 84170. 668.9 3417.08 7.7 84 63. 306.4 
12 5 ee 85 171. 5.69.3 35[217-9]8.0] 85 [264. 106.8 


2 64.968 2 


126. 150.9 86 172. 5109-7 [236 218.888.4 þ: 
122.051. 3 87 173. 470.1 37 [219+7158.8] 87 [266.1 107.5 
128.0051. 7 174.30. 4] 38 [220. 1 88 67. clio 
175. 270. 8 39 21. 39-5] 89 [268.c 106.3 
176.217 1.2 40 faz. 422.989. 39.9] | 


ers 4a 223. 50-3 [ag [469 669.6 


017 1.9 224+4190-7 9270. 09.4 
178.9172+3 A 97.0] 937271. 109.8 
179.8172+7 226.2191.4| 941272.6]110.1 


180.$/73-0] 45 [227-2191.8] 951273- 10. 5 
181.773.446 [228.1]92-2 49674. 10-9; 
1 82.773˙8 ＋ 229.025 971375 411 
14.0 wy gf92- 3 278.4740 
184. 4.8 45 99 277.2117 
4 50.2 OY | 44 2 8 
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Difference of Latitude and Departure for 23 Deg. 3 0 


iſt t] Dep JDiſt Lat Dep | Diſt] Lat [Dep {Diſt Lat Pop {25 Diſt Lat Dep > 1Diſt Tat Dep 
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134-2 


135.1 
136.0 
136.8 


U37+7 


[133.6] 8 
139.4 


140.3 
141.2 
142. 


142.9 


| Dep Piſt 
75+5 
6 75-5þ 


76.5 03 
77-0] 04 
77.515 


166114 3.8 


182.7 
183.6 


184.5 
18 5. 3107. o 


187. 1108.05 


Lat jDep jDiſtj Lat (Dep 


174. 1100. 5251174012 5. 5 


174.901. 0 


175 8/101. 5 
176. 7102. o 


177. 5 Toa. 5 


52 218.2126. o 
5319.1 126.5 
541320.0j127.0 
5 520.8127. 5 


178.4103. o 
129.3103. 5 
180. 1104. o 
181. 00104. 5 
181.910 f. o 


187.9108. 5 
188. Sf rog. o 


189.7109. 5 


194.9 112 5 


198. 3 1 14. 
199.215 


. 
191.410. gf 


193.1 111. 
1 


195.7113. of 
196.6 13.4 
197.41 14. a 


i tux th 
200. o. 5. 


9H 16. 
8116. 


017. 
5127.3 
Ai. f 


118. 
119 4 
119. 


1 
192.3 — - 


56 [221.71128.0 
5722.606128. 5 
5823. 44129. o 
59 24.3129. 5 
502 5. 2 30. 
105. RGI A226. qi 30. 5 
106.0] 62226. 9131. 0 
106.5] 63/227. JJ13 1. 5 
64228. 60132. 
1588.2 107.5] 6529. 132. 5 
260 [230-4112 3. 0 
67]-31-21133-5 
68 32. 1134.0 
692 33. 0134.5 
70 233-8 135.0 


34.7J135˙8 
35.6136. 0 
36.4 736.5 
32• 3737.0 
38.2137. 5 
39. 00138. o 
9138.5 


82 244.2141. 0 
$31]-45+-1]14 1.5 
$4 245.142. o 
85 E45. J142. 5 
862477143. 
9748. 
981 249.4/ 144.0 
89 250. 3144.5 
0 84.44 
2911353 0145.51. 
1 921152.9j146.0 
-$] 931]53-71346-5 
94 54-Y147-0 


1433 


45 '2k2- 2422+ 3} 951-55 5347-51 
$246;213.c[123 of 9656. 348. o 
13.9 125 97455721148. 5 
Sha. g3[258.11249.0 
4. 5 - 99 [358 N549-5 

25-9}300 [259-811 50.0| 


for 60 Deg. | 


Difference of Latitude and Departure for 31 Deg. 31 


Jin. Lat jDep Din] Lat Dep Dig Lat |Dep, Dif Lat (Dep bin Lat | Dep Pit Lat [Dep | 


1 O0. 9 . 5 51 43. 72 101 86.52.0|r51 129.4 77-8o1 [172.3]103-5Þ51 215.11129.3 
2 [01.7Þ1.0 52 44.62 _ Joa | 87.4152-5] 52 1130-3} 78-3] o2 173. 104. J 52 216.01129,8, 
| 3 j02.6 45-4 27» 03 88.53.01 53 [131-1] 78.8] oz 74. c. 53 [216.8 130. 3 
453. | 04 89. 53.6 54 [132-0 79. ag, 1174-2 105. 54 [217-71130-8, 
| 5 [94-3 os g0.c[54 I} 55 [132+ 8.290 2875s [21 . 237: 3) 
6 05.1 106 90.854 6 756 1133-7] 80. x76. 51100. 102 56 [219. 219.4231.8 
7 P. o 91.5.1] 57 34. f $0. 172.4106. 6 57 [220.21132,4. 
8 6. o8 | 92.6[55-6} 58 35. 81.4 o8 178.3107. 1 58 22 1. 1 3a. 9 | 

9 P . og] 93.56. 1 59 [136-3 179.1107. 6 59 222.0113 3-4 
10 08.6 10 | 94-3 56. 56.7 | bo [137-1 10 180 108.2 2 222.8133. 9 

| 95. 157-2 IT61 [138 © 11 [180.8|108.7Þ267 223. 7134.4 


96.0057·7J 62 [138.8 
96. 858.2 | 63 [139- 
97-7153-7] 64 [149- 
| 983.6159-2] 65 [141-4 


12 [8 1.709. 2J 62 [224. 5134.9 
13 182. 5109.7 63 [225. 411354 
I4 1$3.4/115.2 64 [226.2j136 — 
15 184.3 110.7 65 27. 11 36. 5 
18 5. 1111. ag66 228. oſt37-0 
186.001 11.8] 67 228.837. 5 

186.801 12.3 68 229. 7ſt 38. 0 


1oa. cl 187. 7 30. 5 38.3 
102, 361 188. 0 231-41139-2 
103.7 5 159 232. a 39 · 6 
4704.09 190. 114-3 72 33 · 1140. 1 
105. 4063.3 191. 1114.8 73 [234.01140.6 
106. 3063.9 192.001 15. 4 74 E34. — 
107.3244 292-81115:9] 75 [335:7]"47-6 
[ros.of54-9 193-71116.4þ 236.5 142.1 
5 46.17 194. 16.9 77 32.40 142.7 
2 62 78 «5] 91.7] 28 [195-4]17-4] 78 {238.2114 3-2] 
79 [153-4] 92:2]. 29 195.2729 79 1239.11143-7 
2224025 9430 E563} 02.20 92 30 [197-1111845) 80.140. 144-2 


zii. 5 $þ:82 f. 4 oo 93.237 [198-911 29:of 
32 113.1068. 0 82 þ 93-7] 32 198.849. 
4 068.5 83 136. 1. 94 21 3399.20. 
14.869. 0 84 [157+ 21. 34 200. 50. 5 
99.5 = Iraa. 0 


9.8144 7 
145.2 
«$114 5+ 7 


116. %. olĩd 54 2.36 02. 3121.5 
4. 4%. 6 3] 37 oy 11122, 
118.3 T. 38 fa04. q. 


119. 177.6 
120. 072-1 
120. 872 · 6 


1243.1]. 
1123.06 


39 [94-5 
40 205. 


1121717 3-1 42 [07-41124, 6 * 

"1122. 3-6 . 43 7 Ma 5.1 0 

zee 22.) 22 boo droge | 

| 1 4-7] 95 107. 45 = 26, 9] 
125.15. alr96 | 0.3126, 


Ja I, 


Be 


28. — 


— 
- 


126.876. 99 [1 
1127; E 
E85 


ies 59 1% 


— 2 — 5 


— = r —_—_— —_ i 2 * _ - 
— „ 
* ll * 8 
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32 Difference of Latitude and Departure for 32 Deg. 
[ pia Lat Dep ,Diſt Lat Dep PDiſt Lat Diſh Lat Dep jDift} Lat | Dep Diſt] Lat | Dep. 
{ 100.800. 5 [51 1510128. 0 80.0 201[170. 43.0 
[ 201. 701.1 521128.9] 80.6] O2 171.3 107. 1 52 
4 32. 501. 6 5329.7 81.2 o 3172. 1102.60 53 E14. 134.1 
1 4034.1 541 30.60 81.6] 04173. 
| | 'cbe 2þ2.7 1.4 82:20 05173: $5220 211 35:2 
i | '6 $-1103-2 156[132.3] 82.7 [206674 709.2 256 17. 1013 6. 7 
b 755.9037 5733.1] 83.2 o7|t75-5]109.7] 5712. 9136.2 
1 806. 8 o4 2 58 r 34.00 83.7] 876. 4% 10.2] 5818. 8136.7 
907. 604. S 591 34.8 384.3] 0977. aſr 10.8 59 19.60137.3 
110 8.5105-3 | 601135-7 84.8 101178. 1 11. 3J 60 20. 6137.8 
1  —— | — — 
119. 3105.8 .$11611136.5] 85.3211 . 21.31 38.3 
1210. 206. 4 62 137.4 85.9 12179. 112 4 6222.241389 
| 1311 1. oſoõ g 63 138.2 $6.4] 13 130.6 112.99 6323. ct 39.4 
| 14111.9107.4 6439-2] 36.9] 14]181.5/113 4 64f223-91139.9 
| | 15]12-7]08.0 _651239-9] $7-5]_151182-3114-c4 651224-7140.5 
| 16113-6108. 5 1661140,83] 88.0[2161183.2'114. 5þ66[225.6[141.0 
i 17114. 09. o . . 67 141.0 82.5 17 184.011 5. e 67 289.4141. 5 
. 1815. 309. 5 57.7136. 100. 162. 5 68[142.5] 89.0 1884.9 15. J 6827. 3142.0 
! } r9[16.1)10.1 100.9/63.1] 69 143.3 39.6 19]135.7j116.1] 69228. 1142.6 
207.010.617 437. 101.806 3.6 200144. 90.1] 20/186. 6 18.6 70[229.c 143.1 
| 22]17.8\11.1 102. 664.1 1711145. 0 90.5 za TUT 874 17. 1E71 229-b1143.6 
1] 22118.7[11.7 138. 103. 564.7 721145-9} 91-2] 22188. 31 17. J 72230. 744.2 
23119. 5]12.2 N 104. 365.2 730145. 91.7 23789. 1½ 18.4 73 E31. 444.7 
240. 412.7 2405. 265.7] 74[147-6| 92.2] 24790. of 18. 74 32.474 5.2 
| 25Þ2-2]23-3 206.066.3] 751-424 92:2} _251190-81119-3] 75[233-2]145.8 
] 26j2.0/13.8 ol 126106. 8066.8 17649. 93 31226191. 6ſ 19. EJ 34. 46.3 
ö 272.914 771150. l 93 271192. 5120. J 77348 146. 
2$[23.7]14- 78150. J 94+3] 28[193.3]120.5] 781235711473 
29124-61154 - 79|151-5] 94-9] 29194. 212 1. J 79[236.61147.9 
8 85 8002. 95-4] 3001. hz 1. $0j237-4Þ1 48.4 
| 31 6.3110.4] 81 | 41181]153-5] 95-9] 2311[195.91122.41281 38.31148.9 
3247. 17.0 543-5 32 11.9%. 8254. 96.5 3298.22 3.0 82 fa 39. 7149.3 
| 33 28.0 17.5] 83 331112.8[70.5] $3/155-2] 97-0] 4331197.61123-5] 834. qi 50.9 
24123.8]13.0f 84 84 156.0 97-5] 34298. 124.0 8440. 150.3 
332.2I• 8888.9 N82. 4. [E 7J81•1 
36130. f 19.1 18601 57-7] 98.6]236[200.1]125.1j286[242. 5]1 51.6 
3731. 419.6 87 158.6 99-T] 37 Ol. 2 5. 87 43-1 52. i 
3832. 2020.1 88 59.4 99.6 3801. 826. 1 88 44.201 52.6 
39133120. 89160. 3100. 2] 3902. JIr26. 7 89 45. 1 53 2 
: 21.2 90181. 1100. 7] gof203 5127.2] gof245-9]153.7 


t91|162.cjftor.21241 
| 4 162.8101. 8 op 


930163. _— | 


9146. 81 54.2 
J 92147-0611 54-8 
.31 931248. 51155. 
9424931 55.1 
.of 95[250.2]1 56.4 
4296[251.0j150.9 


d, 4; 98]252 7,257 9 

211. 1132. 0 9912 53.601 58.5 

212.01 32. 5300 [2 54.4 159-0 
Dep | Tat 


te 


. for 58 Deg. 


? * 2 . * 0 0 
. & 1 * d £ P , 1 8 __ 8 — 1 
—_— —— napa eb. ———_— 1 a—— — — 
* 


* 


— ] ——_ — 32— ; 
- iſt Dep Di Lai [Dep Diſt Lat [Dep Diſt] Lat {ep 222 Lat EP Diſt} Lat ,Dep 
· FO 00 5 5142. %7.8 [101 84 755.0 151,126.6| 82.2 {201 163 609 5251 210. 5/136. 7 
8 1 I 1 $5.5 ILY 52\127.5 82.84 02 169.4 [10.0] $2{211.31137.2 
1 9 - 1.6 $6.4[56.1 34170 2f110.6| 531212 2137.8 
.6 I. 33 87.256. 6 71. 111.2 54 213. 0138.3 
2 . 5 02.7 88.1157 2 5[171.e]111.6] 55|213.81138.9 
7 ow 3-3 7. 8. 957.7 172. [1 12.2 f 56214 711 39.4 
. 2 7 4-3]. a 58.3 173.61 12.7 572155 40.0 
= | 4 4 ; ” : w_ as nay 2 140. 5 
. 4 4 . . 75˙3 . 59 

$ 12 1 50.2 92-2[59.9 126.114.460 218. 

3 | 37 56 [ 5151.2 33.21 11 93˙ 10.5 176.9114 961218. 9 | 
24 6.c| 62052.0033.8] 12 93906 1.0 177.8 115-5 62 1219.7 

-4 7 1 ; 94.86 1. 5 178.61 16.0 63 220. 6 

. 9 7.6 95.6162.1 [79.5]116.5] 64 221.4 

5 8.2 96 4162.6 180.3]117.1] 65222. 2 

0 17 3.7 97.3163-2 18 1.11.6366 223.1 

5 9-3 98.2163.7 182. 0118.2] 67 223.9 

o 9. 99. 0064. 3 1$2.2]118.7] 68 224.7 

6 0.3 99 8064.8 183.71119.3] 69 225. 

I | 0.9 100. (6 5. 4 184. 119.8 70 226 

6 114 101. 86 5.9 185. 120.47 1 227. 3J147. 

. 2 ee. 102. 256.4 188 120 9 72 228.1 148.5 


7 23 119.3012. 5 103.167. 187. J 121.4] 73 228.9 148.5 
2 240.113. 1 104. cJe· 5 187.80 122.0 74 229. 80149. 4 
8 13.6 104. 8868.1 188.71122.5 * 

x: 262 1.8014. 2 105. 768.6 189.5231 

ö. 614.7 106. 559. 2 190.4123. 6 

. 3 15.2 107. 3069.7 191.2 124.2 

. 9 315.8 108.270. 3] 7911 50. 1 97.5 29192. 0124.7 

4 25.2/16.3 109.c170-8} 8c{1 50.9] 98 o 30 192.9112 5.3 

9 31 6.0 16.9 109.9 1.318 52.8] 98.6 E31 193. 7125 85 

. 5 17.4 110.7 1.9 $21152.6] 99.1 321[194.6,126.3| 

. o 18.0 111.5774 831 53.5 99-71] 33 193.4126. 

. 5 18. 5 112. 4% 3. 8454.3 100.21 34 196.2122 4 

. 1 19.1 113-217 3:5} $5]55-1[100.8$] 351197.1:128.0 

1.6 19-6; 114.c[74+I] 186% 56. J 01. 3436 197.9 128.5 

1 20. 2 114.9746 87]: 56.8]r01.8] 35[198.71129.1 

. 6 20.7 115. 775.2] 88 57.71102.4 38 199.6129.6 

2 21.2 116.6175-7] Sof 58. J 102.9 Eo. 41 30.2 

7 | 21.8 117-4120-2]_goſf59-3[103:5| 4oſ201-3239-7] go 

. 2 22.3 118.2 6.8 19 1ff 60. 104. o HTT AO. 1131. 291 

8 35.2422. 9 119.1177>3] 9261. 4104.6 42202. 9131.8 92 

1 N 36. 123.4 119 9177-9] 9361.801051 431293-$11 32-3] 93] 

k 924. o 120. 8% 8.4] 9462. 7105, 441204612 32-9] 84 

4 245; 121-6179-0] gsþ63-51106 2Þ 45 205-1334 95 

9 8.625. 122.479-5] 19b[164.4]106; 712.4 134-0[2.96[248. * 
7-4 9445 · 123.360, 1J 9 85.2407. 1 345 971249- 

9 N 6.1 | 124. 1180.6} 98K 66. cr . 135˙1 

3.5 g 6.7] 99 B83. 0053.9 49 125.08 1.1 | 991 66.9108. 8.80135 6 

2-0 2721100 Þ3-9154-5]150jx25-831-7J 200/167.7]108:9/2g0|209.7 136.2[300 

It Lat {Dif Dep/Lat IDiſt * Dep [Lat Dift' Dep | Lat lift Dep | Lat Di 


nn 0 L for 5 Deg 
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34 Difference of Latitude and Departure for 34 Deg. 


Diſt S Diſt ER Lat [Dep 


(Pit Lat [Dep [PIR Lat ;Dep iDiſt|_Lat | Dep þ 


1{00.£J00.6; 51 (42-3;23.5 151 125˙2 84.4 207 166.60 12-4 25 108.1 140.4 
201.711 52 43.4429. 52 126.00 85.0] 0267.5 apt gp 52/208. 9140. 9 
302. 8001 7 £3143-9'29 6 53126.8 85.6 5$31209.7]141.5 
4103 32.21 54 44.8, 30.2 $4 127.7] $6.1 4 10. 142. o 
| 7 5 
SEE $5145 (130-Þ 38.7] 55128.5; $6.7 5 E11. 4142.6 
6005 * 4] $0 49-44 37-3 156 129 3) 87.2 12.2114 3.2|. 
7125-19 3-9 57 #7'3 31.9 57 130.2] 87.8 $71213-11143+7 
86. 604.5] 58 3 34 58 131.00 88.4 5$]213.91144.4 
9197-5]05-0] 5943-91 33-0 59 131.2] 88.9 59 14.7144.8 
E ee 1-5] $0132.6] 89.5 bop215 5145-4 
11j09.1106.2} 61 $0.6, 34-1 -I J161133.5] 90.0 161 16.4146. o 
1209. 906.7] 6251.4 34.7 62 134.30 90.6 6217.20 146. 5 
13110 957 63 52 125. 6335.10 91-1 6E 18.0147. 
14/11. 07 453135 64 136.0 91.7 641218.91147.6 
15|12.4|08-4] 65153 9130-3 6536.8 92.3 65Þ-19.71148.2 
16013. 308.9 6654. 736.9 166 


166/137.6| 92.8 
6711 33-4| 93-4 
681139-3| 93-9 
691140.1] 94.5 
_791140-9] 95.1 


21117.4]11.7] 71 58 39.7 171/1141.8| 95.6 11224.7]151.5 
22[18.2112.3] 7259.7 40.3 72/142.6| 96.2 225.01 52.1 
23119.1112.9 73469. 40.8 731143-4\ 96.7 26.31 52.7 
2419.91 3.41 7461.3 41.4 227. 153.2 
2.74. 41:9 


741144-2] 97-3 
751145-1] 97.9 
17611459] 98.4 


261.614. 5 9228.81 54.3 
27[22-4]1 5-1 771146.7] 99.0 771229.61154. 9 
28[23-2]7 5.7 781147-6| 99.5] 78]-30-5]155-5 
2924.01 6.2 7948.4 100.1 79531. 301 56.0 
30[24.9]16.8 | $01149.2}100.7] 1 $012 32. 11 56.6 
31 2557 17.3 . 3 18101 50. 0001.2 . 5129.2 K 1 32.9157.1J 
3226. 507.9 | 3. 150. 9101.81 30 3129-7 82133. 
33127·4/18.5 33 10.3744 $4[151.7]102.3] 3 30.3 8334. | 
3428. 2419. o 152. 5102.9 341194 : $412 35. 
22. 983.4103. 5 351194-3]131-4] 85236.3]159-4], 
154.104. fl 3 286237. 1599 | 
104. 6 71-37-91 60.5 
9105.1 11 $8j238.5 161.6 
a 10547 129.7. 
„5100.2 4011 99.0 8 9040 . 
106.8 0 3 1 41. 
107.4 | 42Þ00.61135 3} 9242. 1½63 
107-9] 93342. 94163 
£0919 9443 
109. o 95 24 
109.6 2 
110.7 7! 9847 
111.349 99 
2 l 2 587g e 
Lat. Diſt ep l Lat [Dj 


ä — 1 * 


Ee — — ä 


| * 
; 
1 
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Difference of Latitude and Departure for 35 Deg. 35 


LP f_ Lat ,Dep {Diſt; Lat Dep Diſt Lat Dep Diſt Lat Lat |Dep Diſt Lat 4 Dep 


N += 


00.800 . 82. 757.9 1511123-7] 86. 86.6201 764.601 1 5.3] 
01. 6001.1 83.8458. 5, 3224 87.2 021165 4115.8 
02.5017 84.4 58.7 $7.7] 031]166.4]116.4 
03-3jO2.3 85.2159. 6 $8.3] 04167. 1117. 


$6.0 5 126.9) 88 gf 051167.91117.6] 
89.53j206{168.7]118.1 
& go.of 074169.51118.7 
4 90.6 08 170. 301 19.3 
91.2] 09 171.2|119.9 
, 91.8 10 172.0 120 4 
90. 93.7 . 3211 192.81121.0 
1 91.7164.2j} 6 a 9 12 173.6|121.6: 
1 92.5]54.8; 64311 33-5] 93-54} 13,174-41122-2 
93.4654 641134-5] 94-T} 14-175-31122.7 
| 94-2]66.0} 651135-1] 94.6] 15 176.1123.3] 
95˙ 0066.5 16 136.c| 95.2216 176.9 123.9 
} a . 4d 7124-4 
96.667.768 137-6 96.3 178.5'125.0 
97.5168.2} 6911 35- b 179.412 5.6 
20 98.3 70139. L 97. 180 2126.2 


00 Sade 
O 
+ 
\O 
dr os RGA 
2 OS 


10108. 2 


| 


8 0989 I &\ 


i od bd 


72157-342:2] 20! 
7158 47 zr 99.1[69-4\17210140:0 98.1 221181. g E27. 1155 


7 39.84.31 224 999 o. o 
73598419 23100. 770.5 
74050. 642.4 240101. 671.1 
281.443 · 102.417 
52.70 6 1103.2 2. 
ro. O2. 
104. 8/7 3-4 
tog. 6174-0 
106. 5174.6 


bel. 108.08. 


181. 127.3 721222. 150.0 | 
13$2.6127.9] 7323 N 
183. as. 5 74524.4½57.1 
184.3/129.0 . 25.2157.7 
185.229. 6 276 26.0 58.3 
185 2735.3 7726.9 158.9 


= 


6 /79f 2 þ 29 
2 80 65. 98.54. 


149. 048 
831149-9,105.0 
5 
4 SSE. 
186152 1 52-3 706.7 
871 53· 1107. 2 194-3 35-9 
$8171 54.0 107. 8 136.5 
395.906. 39195. 737.7 
901155:9,109-01_goſigh. 
91 156.4109. 547 7. 
g21157-2110.1] 42 
93/1 58-21110.7 431199. 
8 47 Ane 
25125 111 0 
160. 712.4246 201. 5141.1 
77 3113.0 47 EO. 3141.7 
162. Fi 6148203. 142.2 


” * * 2 


1g. 99 5.9 : E 99130 3:01114-1} 49203-99142. 8 
— | 4 718081. 957 2. 886.0 2000; 63. 114.7 f hO4. 43-4}: 
3 [Di Dit a t Bit Dep Lat iDiſtFDep Lat 


= 
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36 Difference of Latitude and Departure for 36 Deg. 


— 
Dur Lat (ep 


Diſt Lat Dep iſt; Lat [Dep Diſt Lat Dep ifi] Lat. | Dep = Lat j DeP 
$141:3 zo.c | 101] 81.7 59-4157 122.2 $8.£ [2011162 6|118.1f251{2043.1'147. 5 
118.7] 52 03 9,148.1 
119.3] 53 E04. 7148.7 
119.9 
120.5 
121.1 
5121.7 
3122.3 
„1122.8 
9.9 123.4 
71124. 261 211.1153.4 
1249 62 E 12.0 154. o 


52 42 1030. ( o2| 82. 5e O. 0j 52 23.0 89 
53 42 9031.4] 03] 83 360. 5 5223.8 80.9 
54 43.7631. 7 04) 84.1571. 1J 5424 6 90.5 
55 44.52. 051 54 9Þ6r.7] $5]25:4 97-1 
| 85.8 52.3]156 120.2 91 7 | 
57 46.1[33.5] 07] 86.62 9 57 [127.0 92.5 

4.1] oB8] 8.43.5 58 122.8, 92.9 
89 4·764.7J ©9j 88.24.22 fa8.6 93. 
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The Uſe of the Tables of Difference of Latitude and Departure, 
in working any of the Caſes of Plane- Sailing. 


N theſe Tables the Courſe if leſs than 4 Points, or 45 Degrees, 
1 will he found at the Top of the Tables; but, if it is more than 

4 Points, or 45 Degrees, it will be found at the Bottom of the 
Tables; and on every Side there are ſix Columns for the Diſtances, 
mark'd Diſt. which contains 30 Miles in each Column, the firſt be- 
ginning at 1, and ending at 50; the ſecond beginning at 51, and 
ending at 100, and ſo on to 300 Miles Diſtance; and to each of 
theſe Columns of Diſtances there belongs two other Columns, ſhewing 
the Difference of Latitude and Departure to any of them Diſtances, 
mark'd Lat. and Dep. in which you are to obſerve, that if your 
Courſe be found at the Top of the Tables, then you are to take 
the Difference of Latitude and Departure as they are mark'd at Top; 


but if your Courſe be found at Bottom, then you muſt take them as 
they are mark'd at Bottom: 2 


Note, If any Caſe where the Courſe is given in Points, half Points, 
or Quarters, you muſt make uſe of the following Tables of Difference 
of Latitude and Departure, which are calculated for Points, Sc. but 
where the Courſe is given in Degrees, or where it is not given at all, 


you muſt make uſe of the foregoing Tables of Difference of Latitude 
and Departure. Ti TY: | 


PLANE SAILING. 

O18 | Caſe the Firſt, 
Courſe and Diſtance being given, to find the Difference of 
Latitude and Departure. ' 0: 


Find your Courſe as before directed, and look in ſome of the Diſ- 
tance Columns belonging to that Courſe, for your Diſtance, the Diffe- 
rence of Latitude. and Departure anſwering to that Diſtance, will be the 


Difference of Latitude and Departure required. 


2% 


R- 


48 Plane. Sailing. 


EXAMPLE I. I 

A 925 ſails NNE. 136 Miles, I demand her Difference of Latitude and 
Departure. E 

Having found my Courſe, which is 2 Points in the Table for 
Points, I find my Diſtance 126 in the third Column for Diſtances, 
and right againſt that, I find 125.7 Tenths for my Difference of = 
Latitude, and 52.0 Tenths for my Departure. 3 
Note, In all Caſes whatſoever, if the given Side or Sides be in 
Miles, then the Sides found by the Table, will alſo be in Miles; but, 


if the given Side or Sides be Leagues, then the Sides found will alfo 
be Leagues. 


Plane- Sailing, Caſe the Second. 


Courſe and Difference of Latitude being given, to find the Diſtance and 
Departure. | 


. 


Find your Courſe as before, then look in ſome of the Difference 
of Latitude Columns belonging to that Courſe, for your Difference of 
Latitude, the Diſtance and Departure anſwering to that Difference of 
N will be the Diſtance and Departure required. 


FLEW PLE 


A Ship fails S. 48 Degrees oo Minutes E. till her Difference of Latitude 
be 164 Leagues, 1 demand her Diſtance and Departure. 


Having found my Courſe 48 Degrees at the Bottom of the Tables, 
I look in fome of the Columns mark'd Latitude at Bottom, for the 
neareſt I can find to my Difference of Latitude, which is 16 3.9, and 
anſwering to that, I find for my Diſtance TONE Leagues, and for my. 
Departure 182.0 Leagues. - 


R Caſe the Third. 


Courſe and e being given, to find the o_ and n 9 
Latitude. . 


R 03: 


Find your Courſe as before, then look in ſome of the Departni . 
Columns belonging to that Courſe, for your Departure, the- * 
an 


4 * 


Plane Sailing 49 


and Difference of Latitude anſwering to that Departure, will be the | 2 
Difference of Latitude required. | 


EA AM EL E. 


A Ship ſails M. by S. till her Departure be 165 Miles : 1 demand her 
Diſtance and Difference of Latitude. 


Having found the Courſe, which is two Points at the Top of the 
Table for Points, I look in fome of the Columns mark'd Dep. at Top, 
for the neareſt I can find to my Departure, which is 165.0, and an- 
ſwering to that, I find my Diſtance 297 Miles, and for my Difference 
of Latitude 246.9 Miles. 

Note, In any Caſe where the given Side 1s too large to be found in 
the Tables, then divide it by 2, 2, 4, or any other Number that will 
make it ſmall enough to be found, and then the required Sides, when 


found, muſt be multiplied by the fame. Number; but the Courſe muſt 
never be multiplied nor divided. 


Plane Sailing, Caſe the Fourth. 


Diftance and Difference of Latitude being given, to find the C ourſe and 
Departure. 


8 r | 

Put two Cyphers to the Difference of Latitude, and divide it by the 
Diſtance (without taking any Notice of the Comma that ſtands be- 
tween the Miles and Tenths) and note the Quotient : Then look in the 
Table of Numbers (at the End of the Tables of Difference of Lati- 
tude and Departure) in the Columns belonging to Diſtance and Dif- 
ference of Latitude, for the neareſt Number to that Quotient, the De- 
grees anſwering to that Number will be the Courſe. Then, to find the 
Departure, proceed as in Caſe the firſt. But here you are to obſerve, 
that in all Caſes where the Courſe is to be found by the Table of Num- 
bers, the Difference of Latitude and Departure are ſuppoſed always to 
be in Miles and Tenths; as for Example, 119.4 Tenths, 20%, 2 Tenths, 
Sc. fo that if at any Time either of them ſhould be given in Miles 
without Tenths, as 117, 124, Sc. you are then to put a Cypher to 
them, to ſupply the: Place of Tenths, and call them 117, Tenths, 
124,0 Tenths, &c. and then put two Cyphers more, according to your 
other Rles, to find the Number for the Courſe, p 


P EXAMPLE; 


Plane Sailing. 


FF 
A Ship ſails between the North and Weſt, till her Diſtance is 216 Miles, 


and her Difference f Latitude 211.4 Miles, I. demand her Courſe and 
Departure. 


Having put two Cyphers to the Difference of Latitude, which makes 
it 211400, | divide it by the Diſtance 276, and find the Quotient to 
be 766 nearly; then I look in the Table of Numbers (under. Diſt. and 
Diff. of Lat.) for the neareſt to it, which is 766; againſt which I find 
40 Degrees for my Courſe, and with- that Courle, and. my given Dif. 
tance, I find my Departure to be 177.4 Miles, by Caſe the firſt. 


Plane Sailing, Caſe the Fifth. 


Diflance and Departure being given, to find the Caurſe and Difference of 
Latitude. 


. 


Put two Cyphers to the Departure, then divide it by the Diſtance, 
and look in the Table of Numbers, in the Columns belonging to Dif 
tance and Departure, for the neareſt Number to the Quotient; the 
Degrees anſwering to that Number will be the Courſe, and then the 
DUZErence of. Latitude may be found by Caſe the firſt. 


X X r LE 
A Ship ſails between the South and Eaſt, till her Diſtance is 546 Miles, 


and her Departure 412 Miles, I demand her Courſe and Difference 
of Latitude. 


Having put a Cypher to my Departure, to ſupply the Place of 
Tenths, which makes it 412.0 and then two more Cyphers according 
to the Rule for this Caſe, which makes it 412000, I divide it by the 
Diſtance 546, and find the Quotient to be 954, againſt the neareſt ta 
which, viz. 155 in the Table of Numbers, under Diſt. and Dep. I 
find 49 Degrees for my Courſe; and with that Courſe and my Diſtance 
(divided by 2, becauſe it is too big to be found in the Tables) I find 
a Difference of Latitude 179.1 (by Caſe the Firſt) which multiplied 
by 2, becauſe the Diſtance was divided by 2, grew 358.25 for my whole 
Difference of Latitude, 
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* 


Plane Sailing, Caſe the Sixth. 


Difference of Latitude and Departure being given, 10 find the Courſe and 
Diſtance. | 
K:U TE -E; 

Put two Cyphers to the Departure, and divide it by the Difference 
of Latitude, then look in the Table of Numbers, in the Columns be- 
longing to Difference of Latitude and Departure, tor the neareſt Num- 
ber to the Quotient, the Degrees anſwering to that Number will be the 


Courſe. Then to find the Diſtance, proceed.as in Caſe the Second or. 
Third.. 


E N NM r LR. 


4 Ship ſails. between the North and Weſt, till ber Difference of Latitude 


is 184 Miles, and her Departure 115 Miles, I demand her Courſe and 
Diſtance. 


Having ſupplied the Place of Tenths in both theſe Sides, which 


makes them 184.0, and 115.0, I then put two Cyphers to the De- 


parture, which makes it 115000, and divide it by the Difference of 
Latitude 1840, and find the Quotient to be 62 ; againſt which, in the 
Table of Numbers, under Difference of Latitude and Departure, I 
find 32 Degrees for my Courſe, and with that Courſe, and my Diffe- 
rence of Latitude, (by Caſe the Second) or with that Courſe, and my 
Departure (by Caſe the Third) I find my Diſtance to be 217 Miles. 
Note, By theſe foregoing Rules for Plane Sailing, you may work 


any Caſe in Traverſe, Mercator, Parallel and Middle Latitude, only 


by ſuppoſing the Names of the Sides and Angles in Mercator, Parallel 
and Middle Latitude, to be changed 1nto the Sides and Angles they 
repreſent in Plane Sailing. 


LN. 
The ſeveral Courſes and Diſtances a Ship ſails being given, to find what 
direct Courſe and Diſtance ſhe has made good, and her Difference of La- 
litude and Departure. 5 
| Derr. 


Make a Table as on the following Side, and ſet down in it your 
ſeveral Courſes and Diſtances; then, by the Rule for Caſe the Firſt of 
Plane Sailing, find the Difference of the Latitude and Departure to _ 

| of 
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52 Plane Sailing. 
of the Courſes and Diſtances, and ſet them down in the Table oppo- 
ſite to the Courſes they belong to, taking Notice that the Difference of 
Latitude muſt always be ſet in the North Column, if the Courſe be 
Northerly, and in the South Column, if the Courſe be Southerly; and 
the Departure muſt always be put in the Eaſt Column, if the Courſe be 
Eaſterly, and in the Weſt Column, if it be Weſterly. 

Then add up all your Columns of North, South, Eaſt, and Weſt 


ſeparately, and ſet down their reſpective Sums at the Bottom of each 


Column; and if you have but one Column of Northing or Southing, 
and but one of Eaſting or Weſting, then their Sums will be the Dif- 


ference of Latitude and Departure of the ſame Name with the Column 


they ſtand under: That is, the Difference of Latitude will be Nor- 
therly, if it ſtands under the North Column; and the Departure Eaft. 
erly, if it ſtands under the Eaſt Column, Sc. 

But if you have Numbers in all the Columns of North, South, Eaſt, 
and Weſt, then take the Sums of the North and South Columns, and 


ſubtract the Leſs from the Greater, the Remainder will be the Differ- 


ence of Latitude, of the ſame Name with the greater of them: Alſo 
do the ſame with the Sums of the Eaſt and Weſt Columns for the De- 
parture; then, with that Difference of Latitude and Departure, find 


the Courſe and Diſtance, as in Caſe the Sixth of Plane Sailing. 


KN MPF I.E 

A Ship ſails the following Courſes, viz. S. S. M. 54 Miles, M. by S. 39, 
N.. by N. 40, N. E. by E. 69, and N. N. W. GO Miles; I demand 
her direct Courſe, Diſtance, Difference of Latitude, and Departure. 


£1 Diff. of Lat. Departure | 


Note. Tis by this Method that 


| Courſes Pitt. North South] Eaft | Weſt the Dir r 
SSW | 54 | | 499 20-7 | Departure are found in working 
WbyS | 39 | ] 7.6: 38-2 | any Day's Work at Sea; and 

N by N 40 33.3 22.2 from the Difference of Latitude 

— 1 ů— — — cw — — | | 
RE by £| 69 | 38:3 | | oral and 8 ſo found, we find 
1 oY 2 — . Pr ourſe, Diſtance, and Lati- 

a e 3-0 tude by Dead-Reckoning, Me- 


121 57-51 57-4 104. | ridian Diſtance and Longitude 
£42 . made; all which will be further 


| 


|_DiF. LatiN.ly F 69.5 Dep. W-erly | 46.7 | explained in the Rules for keep- 


ing a Journal, Courſe N. 34.00 W. Diſtance 84 Miles. 
| To 
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To work any Right-angled Triangle, by the foregoing Rules for 
PLANE SAILING. h 

In all Right-angled Triangles that are to be worked by the Tables, 
you are to ſuppoſe four Things, viz. Courſe, Diſtance, Difference 
of Latitude, and Departure, two of which muſt always be given to 
find the other two: Then, as theſe Rules are wrote for working of 
Plane Sailing, if you would work any other Sailing by them, as Mer- 
cator, Parallel, Middle Latitude, or any other Right-angled Triangle, 
you mult ſuppoſe the Sides and Angles of that Triangle to be called 
by the ſame Name that the Sides-and Angles they repreſent in Plane- 
Sailing are called by, and then work them as if it was a Caſe in Plane- 
Sailing. | 
As for Example. The North and South Line is any Right-angled 
Triangle (by whatever Name it is called in the Sailing it belongs to) 
muſt be worked as if it was a Difference of Latitude in Plane Sailing: 
The Eaſt and Weſt Line as Departure, the long Side as Diſtance, and 


the Angle oppoſite to the Eaſt and Weſt Line as Courſe. For Ex- 
ample, ſee the following Figures. 


Figure for Mercator's Sailing. 


2 
* 
e % 
— nn 


iff. of Lat. to be worked as Diff. of Lat. 


Merid. Di 


* 


r 


Departure | 
A = 


Difeerengg of Longitude to be worked as Departure. 
Q Figure 


Diſtance to be work d as Departure. 


Figure for Middle Latitude Sailing. © 
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Mercator's Sailing. Caſe the Firſt. 


The Latirudes and Longitudes of any two Places being given, to find hw 
Courſe and Diſtance a Ship muſt ſail from one Place to the other 


RU 


Having the twoLatitudes and two Longitudes given, find the proper 
Difference of Latitude, the Meridional Difference of Latitude, and the 
Difference of Longitude, as by the Rules for that Purpoſe; then, with 
the Meridional Difference of Latitude, and the Difference of Longitude 
(taken as Difference of Latitude and Departure) find the Courſe by the 
Sixth Caſe of Plane Sailing, and with that Courſe, and the proper Diffe- 
rence of Latitude, find the Diſtance by Caſe the Second of Plane Sailing. 


EXAM LX 


What Courſe and Diſtance muſt a Ship ſail from a Place in Latitude 50. 09 
North, and Longitude 03.10 Weſt, to a Place in Latitude of 11.10 
North, and Longitude 59.11 Weſt. 


Lat. ſailed from 50 oo N. Merid. Parts. Long. failed from 03 10 W. 
Lat. bound to — 17 10 N. 3474 Long. bound — 59 ir W. 
32 50 N. "24 56 01 
60 | 2428 60 


Proper Diff. of Lat. 1970 Miles.) Mer. Diff. of Lat. L Diff of Long. 3361 Miles. © _ 


Having put two Cyphers to the Difference of Longitude, and di- 
vided it by the Meridional Difference of Latitude, I find the Quotient 
to be 138, againſt which, in the Table of Numbers (under Difference 
of Latitude and Departure) I find 54 Degrees for my Courſe ; and- 
with that Courſe, and my proper Difference of Latitude, I find my 
Diſtance to be 3 248 Miles. 

The Courſe being thus found in Degrees, I want, in the next Place, 
to know which Quarter of the Compaſs it is in, that i is, whether it be 
ſo many Degrees from the North towards the Eaſt, or from the North 
towards the. Weſt, &c. To do which, take the foHowing Rule. 

If you arę to ſail from a greater North Latitude to a leſs, or from 
North Lati de into South; or from a leſſer Sonth Latitude to a 

greater, then you muſt ſail to the Southward. 

But if you are to fail from a greater South Latitude to a leſs, or 
From: South Latitude into North ; or from a leſs North lan to a 
8 . 2 muſt ſail to the Northward. he G 
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If you are to ſail from a greater Eaſt Longitude to a leſs, or from 
a leſs Weſt Longitude to a greater, or from Eaſt Longitude into Weſt, 
you muſt ſail to the Weſtward, except the Difference of Longitude be 
more than 180 Degrees, and then you muſt ſail to the Eaſtward. 

But if you are to-go from a greater Weſt Longitude to a leſs, or from 
a leſs Eaſt Longitude to a greater, or from Weſt Longitude into Eaſt, 
you muſt fail to the Eaſtward, except your Difference of Longitude be 

more than 180 Degrees, and then you muſt fail to the Weſtward. 


EN A ME LE 


In the foregoing Caſe of Mercator's Sailing, I find by the two Lat 
that I am bound from a greater North Latitude to a leſs, viz. from 
50.00 N. to 17.10 N. then by the Rule I muſt fail to the Southward ; 
and I find by the two Longitudes, that T am bound from a leſs Weſt 
Longitude to a greater, viz. from 3.10 Weſt to 59.11 Weſt; then by | 
/ that Rule I am to go to the Weſtward, therefore my Courſe will be 
= South 54.00 Weſt, or S.W. three quarters Weſt neareſt. 
| -, This firſt Caſe of Mercator, being the Cafe that is always made uſe 
of to find the Courſe and Diſtance from Place to Place, or to find-the 
Bearing and Diſtance of any Place from the Ship at any Time, I have 
ſet down the Work of it at large, and ſhall leave the other Caſe for 


the Reader to exerciſe himſelf vi "wo working: them by the Rules 
already given him. 


* 4 Tuble A: the Angles which every Point Pe, * Punt of the Compeſ 
79H a makes with the rote 


Wy TY 


to Points, Fr 0 . | 
Jaws : Suppoſe I would know how many Degrees 5 Points are, then Hook for 5 Pola, 
Add againſt it 1 find 56 Deg. i 5 Min. Or if I would know how many Points 42 


Mid. are, I look for the neareſt to ir which i 42 rs I1- 1 * 1 ther n al 


The Uſe of this Table is to turn Points into " Degrees, « or Degrees 
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The Courſes and Diſtances being ſet down in a Traverſe- Table, 


as in Page (52) it will be found neceſſary for the ready looking them 


out in the Table of Difference of Latitude and Departure, to knov- 


what Angles they make with the Meridian, (or as we commonly ſay) 
to know how many Points there are, for which Reaſon I have here 


given the Figure of the Mariner's Compaſs, which is to be uſed as 
follows.- e i | | 


Example 1ſt. Suppoſe 1 would know how many Points I muſt look. 


out for in the Tables of Difference of Latitude and Departure, for a 


SW. by W. Courſe. | 


Look in the Figure b 


out, for 5 Points. 


Example 2d. How many Points is E. by N. 1 E. againſt E. by N. 


I-find 7, and my Courſe being + Point more, it makes 7 2. 


— 


elow, againſt the Point mark'd with S W. 
by W. you will ſee the Figure 5, which ſhews that you muſt look 


2 
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53 Difference of Latitude and Departure for æ Point 

— 5 — 8 | 
Put Pep Diſt Lat . Dep hit | Tat ber. 
100. 9 0 5.0 1511 50. 8 8ſog. 9251 250.7 12.3 
101.905. 0 5a 51. 1. 809.9 52 251.72.4 
10. 905˙ 1 15 10.01 53252.7 12.4 
103.95. 1 24203. NJ 10.0 1 544 53.7J12.5 
104 905.2 9.1 55125474125 

105.9052 910.1256 255.7 [12.6 

106.905. 3 Aro. 2 57[256.7 112.6 
1 9.05.3 7.8 10.2 58 1257.7 12.7 

10 905.4 208. 10.3 5958.7 12.7 

459.929 *_201109-9 05.4 209.7110.3 | 60/259.7 112.8 

6150.9 3.0 111/110. 905. 5 10. 710.4261 260.7 12.8 

6285 1.93.0 12111. 905.5 11. 710.41 6261.7 72.9 

| 6 62.9103 11 13 112.9 05.5 12 7 10.5 63 262.7 12.9 

6463.93 J 1413.9 05.6 13.7J 0.5 6463.7 13.0 

654.93 2 15114. 05.6 1514. Jr. [ 65 (264.2 13.0 

6615 5.93.2 1160115.9 05.5 15.10. 6 26626577131 
J 67 85 23 30 17 1 1 10.7 67 266.7 1 
6867.9 3.3 181117.905.8 17. I | 684267.7113.2 

N 953-4 19 118. 9005.8 19h 18.10 8 | 69 268.713. 2 
f 69.9 3.4 20 119.905. 9 20 19.7110 8 70 269.7 13.3 
; 70.9]23-54121[120.9j05.9 | 20.7]10.9 [27127047 [133 
| 71.51-3-54 22121. 906. o 22 21.10.91 721271-7113-4 
72.c123 6 23122, 9006. o 23 E22. 711.0 7312727134 

73 93.6 24/123. 906.1 23-7111.0 | 7473.7 (13.5 

54.37 6.107 24247125222 [13-5 

75.9 3.2 126125. 86.2 808. 225.711.1276 275.7 13.6 

7776.9 3-8 J 27126. 8006. 2 808.7] 27 226.71 1.2 7776.7 13.6 

7857.93. 8 J 28127. 806.3 808.7] 28 227.711.278 277.7 113-7 

7958.9 3.9 29128. 8p6. ; 81 29 228.7 11.3 | 791 K78.7 137 

{ _8$c179-93-94 _301:29-3166.4] _501179-3j68.8} 30 229.7111.3 | 80279 7113.8 
| 8160.9 % 01310130. 8.4 18 1180. 808.9231 230.7]11.4 [281[280.7 13.8 
$4 8453 1.94.0 320131. 806. 5] 82018 1.88.9] 32 231.7[11.4 | 8228 1.7 13.9 
ö 8362.94. 1 33132. 8006.5 83U 182.809. 0 33 232.7]11.5 | $3]232.7 [13.9 
1 84833. 904. 1 34/133. 8006.6] 84/183. 809.0] 34 233.7]11.5 | 8483.7 [14-0 
| | _$5P4-9p4:2]_351:34-$06-6} _351134.8[9.1] 35 234.7]11.5 | 8512847 124-0 
{ | 86 35 9104.2 136 135. 806.7 186 185. 8j09.1 236 235.7 11.6 1286 5 14.1 
F 8736.9 54.3 370136. 806.7] 8786.8 09.2 37 236.9111.6 | $75[286.7 [14.1 
88887. 904.3 3$1137.3]06.3] $81187.8j09.2] 38 237.7J11.7 | $81]287:7 [14-2 

| $9138.9104.4 1] 39138. 806.8] 891188.8j09.31 39 238.7]11.7 | $91288.7 [14.2 

99-94-41 -es: _991:39-3Þ9-31 _40 239.9]11-8 | gol23g.7 114-3 

1190.94. 5 1141140. $06.9] 191/190. 89.41 241 240.7 11.8 [2911290.7 [14.3 

| 904. 5 . 11.9 | 9291.6 14.4 

9 04.6: 7111.9 | 931292.6 [14.4 

| 94. 6 7112.0 | 9493.6 14.5 

Et 22 |_95[294-6114- 

5.94.7 A2. 1296 295.6 14. 

6.9 04. 8 A2. 1 9796.6 74. 

9104... 8 7132.2 | 981297 614.6 

9649 48.712.299 298.6 14.7 

9.0 49-7 12.3 Boo 6114.7 

Nt} Dop|Lat Dep Lat Diſt Dep I Lat 
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for 74 Points. 
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Difference of Latitude and Departure for + Points. 69 
'Þ Diſt, Lar| Vep q Uitt Lat DepJDiſt | Lat Dep , Dif Lat [De;- Diff] at [Dep Diſt 
3 151000. 1 5150. 8 05G 0101 100. 509 915% 50. 2 14.5 201 
4 202. o. 5205 1. 8 05. 1] o2 101. 5 [to. o 525 . 3149 O2 
4 303. 00.3] 53/52. 75.2] 03 roz. 5 o. 1 5152.78.60 03 
$; 4 | 755 3 O4to3. 510. 21J 5453.35 1[ 04 
$ 5 $4-7Þ5-4] 25122. 5110:3]_55[154-35-2] 05 
6 6 -7Þ5-5] 106Jrog.5[10.4] 15615 5. 35 31206 
b 7 -7Þ5-6] oo. 5.ro. 5] 57]156.2115-4] 07 
7 8 PS. ®8[07.5110.6] 5$1r57.2]t5 5 c8 
7 9 5.8] 9108. 510.7] 591 58.2115 6 o 
8 10 8.9 _TOſrog. 5 10.8 60 159.2115.7] 10 
8 76.0] 111110. 510.91 16160. 15.7 217 
J 7. 12 111.51. C] 621-61. 215-8] 12 
J f 7. 131112.511.1J 6362.21 5.9 13 
0 5 | „256.31 14[113.5|11.:} 6463. 26.0 14 
| | «7126.4] _151114.4j11.2} 651164.2116.1] 15 
15 65.756. 5 116[775.4 (77-3 766.65 2.6.2276 
/ 5 66.7 6.6] 17 4 11.6 67 166 2116.3] 17 
q 5 | 57.76.7187 411.5} 68167 2[16 4 18 
| E 58 7106.7] 19]118.4|11.6] 6g1168.2[16.5] 19 
: 99 71 6. _201119.4]11 7] 70j169-2116.6] 20 
| 5 70.7 6.9 1211120.4 11.8 1711170 2116.7} 221 
| ; 71.7Þ7-0] 22j121,4]11.6] 721171.2116 22 
; :172-0jo7.1] 231122.4]12.c} 73j172.:116.9] 23 
5 73 667.2] 241123.4]12.1] 7473.27.01 24 
14:97:30 _251124-4[12. 2] 751174-2]17:2] 25 
75-9107.44 126[125.4112.3] 176|175-2117-20226 1 
76.67. 5 271126.4112.4] 7776. 27.3 27 2 
779.6 281127.4]12.5] 7877.17. 4J 28 22.3 
78.6%. 29 28.412. 6 7978.17. 5] 29 4 
79. 7.8 $01179 1 2-6 30 228 2.5 
607. 1871 ; 22 61 
22.7 
22.8 
22.9 
| 230 
| 23-1] 
23-2 
| $32 
1 34 
9-3 
| 23.6 
94 [[-90:01259. 
j ; 23.8 0 : ; 
| 23 9 » | | 
0 293; $129 
il 1296 294,69. 
| 21 97;295:6j|g.2 
44-3] 989669. 
44 99 9799.3 
4:5} 3002991059 4 
Lat JOY Dep Lat | 


for 7 + Points. 
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60 Difference of Latitude and Departure for 4 Points. 


Diſt Dep JDiſt Dep Diſt Lat [Dep]Dit Lat Dep 
1 1 51 50.40%. 5 2.1201 198.8 25148. 3 36.8 
2 251.407. 6 02 199.8 337.0 
$ 53132-4407.8 03 200.8 53 E50. 237.1 
£ 54153-4Þ7-9 04 201.8 $1.2137-3. 
s $5[54-Þ3 1 L 24 
< 5655.4P8.2 206 203.8 53.237. 5 
7 57 58. 4 07 204 75 254-2 137-7 
857.9 5757.48 5 08 205. 730. 55.2137.8 | 
c 128. g 59138.4Þ$ 6 og 206.7130. 56.2138.0- 
Ic 129.6 6059. 28.8 _10 207-7 257.2]38.1 
11110. 9 61]60 558.9 211 208.7130. 258 2138.3 
12|11.9 62 29.1 12 209.7 33.4 
1212.9 63 29 2 I3210 7 33.6 
114/138 64 29.4 I4 211.7 38.7 
x5] 4:*Þ2:24 65164-:1:9 5 2222 35 9 
16]15.+ 66 09-7 210213.7 39-0 
1716.8 67 29.8 17.214.6 39.2 
1877.8 68 10.0 18215.6 39.3 
1918.8 69 10.1 19 216.6 39.5 
2019.8 70 to. 3 20217 632. 39: 6 
| 22 20.8 71 0.4 221218. 6 1139 7 
2221.8 72 10.6 22219 6 269.0 39-9 
2322.7 73 10.7 23220.6 270. go. o 
2423.7 74 10˙8 2427 6 71.0140.2 
25Þ4 73:2] Ze 251222.6 272:0140. 3 
26]z5 7 76 141 226223. 5 2730 f. 
2726.7 77 27224. 5 274-0 40. 6 
2827 7 78 . o 4. 8 
29 8.7 79 . 
E . 
31130. 81 41.2 
3231. 82 7 41.4 
33032. 83 ; 41.5 
34133- 84 | 41. 
35134-6 85 $7 | 41.8 
36 35.6 86 7. . 4 41.9 
37136-6 $7 4%; ; 9142.1 
| 38137. 6 88 7.6] 3835.4 42.2 
3938.66 89 7.7 ; 42.4 
| 4©[39-5Þ5-9] 90 27-9 62-5. 
41140. 91190. 8.0 42. 
4214-5 | 92091. 8.2 's 
4342.5 93192. 8.3 43-0 
| 44143-5 94193- 8.5 43-1 
451445 9594-0 28.61 45 43-3 
| 461455 9695. 8.724643 3386.1 843.4 
47140.5 97195- 8.9] 47j244-3]36-2 +8143.6 
481475 93196. 9.0]. 48245.3]36.4 843. 
491485 9992.94. 5 9.2] 49, *7 [43+ 
_$0149. 5]>7- [210 [g8.9114.7 [1501 148.4.22.0 2 29.3] _50 20110 
{Dit [Dep| Lat Di Dep [Lat Dep Lat Biſil Dep? Lat i Piſt Dep | Lat Lat 


* 


* 


for ) 4 Points, 


— 


- d.. 
a — » a — — 


Difference of Latitude and Departure for 1 Point. 61 


Dit." Lat. Dep. DiRt.| Lat. Pep] Piſt. Lat. Dep] Diſt." Lat Diſt.) Lat 
1 1.00.2 51 (50. oN. ior | 99.19.7151 1481 
2 0.0 00.4] 52 |51.0/10.1] oa 100 19.9 52 149.11 
3 02.9 00.6 5352 oft0.3} og 101. qzO. 1J 53 
4 03.9 00. 8 5453. 0 10.5 04 102. qao. 31 54 151 © 
6 3 2.539 10.71 05 103. O0 5 Kn. 
5 05.901. 2 56 54.9 10.9 106 fr04. zo. 7 [156 [153.0 
7 (06.9014 57 55.9 1.1 07 [104.9120.9] 57 1154.0 07 Rog. HO. 41 57 252.0 50. 1 
8 o. Sol. 58 56.9.1 1.31 08 105. 9 1. 1J 58 54.980. o. 61 58 253-0 50.3 
9 08.8.8 59 57.9 1.5 og 106.92 1:3] 59 155.931. 0] 09 [205.0 o. 8] 59254. 0 50. 5 
10 09. 82.0 bo [58.8 1.7; 10 107.9]1-5] 60 156.9 1.2 [10 h05.9/41.0} 50 255.0 50.7 


11 flo. Soz. 1 6159 8011.9 111 108.91. 7161 157.93 1.44211 206.941.2261 r 


12 11. 802.3 62 60. 8012.1 12 09.8619 62 128.931.6 ; : 41 62256.9 51.1 
13 12.702. 5 63 161.8]12.3] 13 110. 82.0 63 [159.83 1.8 257.9 51.3 

14 13. 72.7 64 62.8012. 5 1411.82. 2] 64 60. 832. 0 258.905 1.5 
15 14.7% 9 5863.22.72 135 112.8 2.41 65 161.832. 2 259-9517 


ep {Diſt | Lat Dep. 
201 (197 1139-24251 |246.149.0\ 
02 198. 139-4] 52247. 149.2 
03 199.1696 53248 149.4 

54 249.149. 
05 El. Ae. 55 250.1 49˙8 
21256251. 1 50. o 


— 


15.73. 1 66 fe4 712.9 116 113 8E2 6] 166 162.832.4 260.9/41.9t 
17 16. 703.3 67 $.7113-1; 1714.7 2.8 67 164.8 32.6 : 261.852.1} 
13 [17:7103-5] 6% [66.7113-3{ 183 [115.9]23-0} 68 [164.7j32.8]- 262.8|52.3} 
19 18.603.769 167.9|113.5} 19-j116.7j23-2]- 69 165.733. 263.8|52.5] 
22 119:6p3-9|_50 (68.6113.71 20 [117.7234] 70 $:60-7133-20- 264.8052.7 
21 0. 64. 1 71 j69.6113.9 121 [118.736 4171 [167-7133-4 265.8152.9þ. 
22 [21.6j4.3] 72 0.64. % 22:1119.6]-3-3 | 72 [168.7133.6 266.7153-1} 
23 2. 604. 5 73 71.604.223 [120.6j4 of 73 [169.7133-8 267.7153-3] 
24 [23.5147] 74 [92.6114.4 | 24 121. 6A z 74 70.634. 0 268.5153-5 
_25 124- 54-93_75 [7 3-6414:6 25 1122.6ÞP4-4].75 191.6134.1]. 751269-7153-7} 
26 [25 55-1] 76 [94.5114.8 126 [123.6[24-6| 176 [172-0134.3 270.7153-9f 
27 b. 55. 3 77 75. 55.0! 27 1124. 514-3] 77 [173-6134-5 271.6|54.0| 
28 27. 55. 5 78 6. 5 5.21 28 [125.5]25-0]- 78 74.6647 (4-5 272.6154.2 
29 28.45.71 79 177-5] 5:4) 29 (126.5/25-2] 79 [175-5134-9þ--29 1224.6'44.7] 79 [273-6154-4} 
9 


_30 [29.4Þ5-9]_ 80 '78.5]1 5:6: 30 [127.5154] 80 [170.513 5.1 30 225.6 44. 80 274.6154.6 
31 130.4jc6.0] $1 79.401 56-8 131 [128.5|25-6] 183 [177-5j35-30231 226.545.1281 [275.6]54.8 
32 131.4j06 2] 82 80. 46.0 32 129.50 5.8] -82 178. 8835.5J 32 427.543.3 82 276.5055 · 
As. 8 | of 83 79-5135-7Þ: 33 28.5.5 83 [277-5155-2 
34 63.306 6 84.82.4164 3431.46 84 1150.4135.9]- 34 229.808. 84 278. 55.4 
3534 3 


8581.48.71 35 230.5 $5 [279-5]55-6 


* 


45-9 

36 35.7.0 86 $4.3[16,8: 136 133.4. 5 186 [182.436.3236 {231.4146.0} 286 [280.5 5.88 
37136. 3107-2] 87 8 5.37.00 37 134:4/29.7] 87 83. 436.5 37 232.4 46.2] $7 281. 56. o 
38 37.30% 4 8886.3 17.2 38 135.3 66.9 88 [184.4]36.7] 3$ 233-4464 $8 282. 456.2 
39 38.27.61 89 87.3]17-4 39 135.357. 1] 89 185. 336.9] 39 234.4 46.6 89 83. 456.4 
4 139-2P7:3] 90 88.3]17.61 40 1137.3]27-3) go Þ336-3137-2, 46.31_90 j284-4156.6 
41 140.2j08.0] 91 89.27.8141 [138.3Þ-7-5] 191 87. 337.3 01291 $5.4[56.8 
42 (41. 2] 92 90. 018.0 42 139.3277 92 188. 367.5 2] 92 86.457. 0 
43 Ha. 208.4 93 91.2 8.1] 43 40. 27.9 93 189.337.7 41 93 87.357. 2 
44 K;. 208.6 94 92.2 18.3 44 141. z 8. 1 94 90. 237.9 6] 94 88.3574 
45 [44-28-53] 95 93-2118.51 45 [42-2Þ3-30 5 [1917-21380 $h_95 [289-3]57:6 
46 [45.109 of 96 94.1118.7| 146 143 228. 5196 192.038. 2 of 296 [290. 3057.8 
+7 140-109-249 97 95-1113.9] 471144-2123.7] 97 1193-2138.4 - 24 97 [291-3]58.0} 
45 14771 4198 96. 19.1 48 [145.13.9] 98 [194.2{38.6 41 98 292.258. 1 
49 48. 109.6 99 97.19.31 49 146. 19. 1 99 19.23 8.8 61 99 293.258.3 
N eee 98. 119.5] b [196. 1139.0 250 PACA. . 
Diſt. Dep.'Lat. IDift. DeplLar. IBI Dep. | Lat I Bf. Dep. | Lat Din] Dep JLar I Diſt B e 


8 for 7 Points. 


— 


62 Difference of Latitude and Departure for 14 Point. 


Diſt Lat Dep Diſt Lat Dep Diſt Lat Dep Diſt Lat Dep Dif: Lat Dep Diſt] Lat Dep i 

2. tg: oa 51149.5 12.4 101| 98.034.5 151 146. 5136.7 011195.0'43 $1 2511243-5 61.0 7 
2 01.90. 5 5250.4 12.6 02 98.94. 8 52 147. 436.9 02 195-9,49-1 52 44.4 61.2 
3.02. 90.7] 53J51.4 12.9 03 99.9250 53148.437.2J 0396.9 49.3] 5345.41. 
403.90 5 52.413. 041100.9'25-3 54149. 437.44 497.949 6 54 466.461. 
5 4. % 24 101.9 5.5 3501-4 J 42 [ag 0 
6\05.8þor.5] 5 102. 82 5.8 156|151-3]37.91206[199.8!90.1] 256 [248.3 62.2 
| 9106.8Þ1.7] 5 57 52. 338.2] 07 [200.8j50.3] 5749-3 [62.5 
07. 81.9 5 2 58153. 3038.4] 08 01 850. 51 58 E50. 362.7 
9108.72. 1 5 . | 591154.2138.6] ©9202.7150.8 15 262.9 
e eee 


161[156.2}39.1]211[204.7;51.3þ 261 [253.2 63.4 
2 62157.1J39.4J 121205 861.5 | 62 [254.11]63.7 


„ . ES HH MC mw n DS AL EO HD ww 


13112. 603. 2 630158. 139.6 1306 651.8 63 55.163. 9 
14013. 603.4 7:7] 64159. 1039.9] 140.6 52 of 6456. 164.2 
151 14. 603.6 111. 62.9 651-10. 1] 1808.6 52 2 6587-1 64.4 

16 1 Ff. 503.9 1160112. 5 182 166161. 040. 3 209.5 52.5 58.0 [64.6 
1716. 504. 1 113. 28.41 67 162. 0040. 210. 5152.7 E 59.0 64.9 
18117. 504.4 8.7] 6863. 040.8 553. 260.0 [6 5.1 
19] 18.404. 6 163.9 41.1 453. 260 965 4 
20 19.449 164.941. 3 213.4835 261.9 65.6 
21120.4105.1 165. 941.6 65.9 
22121. 30 5.3 166. 861.8 56.1 
23122. 3005.6 167. 82. 66.3 
2423. 3058 168.842. 3 66.6 
25]24.3Þ6.1 169.8142.5 66.8 
26025. 206.3 170. 742. 8 67.1 
41 27126.2þ6.6 171.743. c 67.3 
1 28127. 256.8 172.2 3.3 67.6 
| | 29]128.1Þ7.0 173-6143.5 67.8 
( 3029. 17. 3 174.6143. 68.0 
„ 3130. 107.5 175. 644. o 68.3 
] 32] 31.07. 8 176.544. 2 68.5 
11 33] 32. od. o 177. 54.5 68.8 
=_— 1 34] 33-0Þ08.3 178. 5144.7 69.0 
| 35] 34-0Þ8. 5 n 0 69.3 
i | 36 3498.7 186 80. 4 45. 2 277.4009. 5 
J 37135-990-0 181.445•4 69. 
1. ö 33] 36.909. 2 182. 7 70. o 
39] 37-809-5 153.3459 44 
F 140 38.809.7 | _goſ134. 3146-2 70. 5 
| | | # 39.8010. o 1911185. 346.4 70.7 
4 42140. 7/10. 2 186.2 46.7 71. o 
45 431 41-7110.4 38. 187.246. 9 71.2 
14.42.7160 7 42. 9488.27. 1 71.4 
14e 159-2147:4 71-7 
4-4 46 err z 190. 1147 6 71.9 
N 4745.61 1.4 191.147. 9 (7 2-2 
#14 481 46.6ſ21.7 192, 18.1 72.4 
= 4947. 5 1. 9 99 193. 048.4 72.7 
5048. 5012.2 100197-9:24-3 200194. 48. 6 0 2.9 
Diſt Dep [Lat DiſtDep Lat Dif Dep [Lat [Lat 


for 64 Points, 


. — 
— 8 
— — 


1 


— 


ld 


Wer — 1 


min r A WH'" 7 Us / r re 


Difference of Latitude and Departure for 1 + Point, 63 
L 
iſt Diſt Lat [Dep | Diſt] Lat Dep Diſt Lat Dep iſt] Lat Dep Diſt Lat |Dep 
— 01.00.31] 251 48.80 14.8810 96.7129.3] 1511144. 543-8 192.4|58.3]251[240.2172.8 
2 01. 90.6 52 49.815. 1] o2] 97.6]29.6) 52 14 5. 5144-1 193-2158.6} 521241.2]73.1 
3002. 90.9 53150-71154] 03 98.6 29.9] 53 146.4:44-4 194. 3153.9] 531242.1] 73-4 
4,93-9P1.-2 5457-7175 71 24] 99-5130-2] 54 147-4447 195.2159.2f 54[243.1173-7 
5/24-3Þx.5} _551$2-6/x6-0] 01100-5305} _551148-345-0 1.051196-2159'5}_55R44-<174-0 
605. 71. 7] 56[53-6|16.2] 106 101.4ʃ30.7 156 149.3452 197.1059. 256245. 0074.2 
7106.7þ2.0] 5754. 516. 5 071102.4431-0] 571150.2/45-5 198. 10.0 5745.9 74. 
800%. 7 Pz. 3J 5855. 56.8] 08 103. 431.31 58 151.2 45˙8 199 160. 3 5846.9 74. 
9 o8 60.51 5956.57. 1] 0904.3 31.6 59 152. 246.1 200. h.] 59 47.9075. 1 
10009. 60. 9 60[57.4/17-4| _10[105.3131- _bo|153-1146-4 201.0]60.9] 601248.8175.4. 
1110. 503.2 61158.4/117.7] 1111106.2132-2J 161 H 54. 146.7 2611249. 8075.7 
120 11. 503.5 62059. 318 of 12107. 232.5] 62155. 47. 62 [250.7] 76.0 
13 12.403.8] 63 eo. 318.3] 1308. 132.8 63156. 047.3 63 1251.76. 3 
14113.4\04.1] 646 1.2 18.5 14109. 3133-1] 64.156.947 6 64 52.676. ö 
1944544662... 4] 651257-9147-9 _651253-076.9 
1615. 304.6 6663.2 19.111611. 0033.6 166 |158.9]45.1 266 54. 6677.1 
17/16. 304.9 674. 119.4] 171112.33-9] 67 159. 848.4 577.4 
181 205.2 68 fo f. 119.7] 181112.9134-20 68 10. 8048.7 572.7 
19.18.2055 69 60. 0%. o] 19113. 934.5] 69 161.749. 257.478. 0 
2 19.105.8 70 67. go. 3 20 114.8034. 20 162.7 49-3 70 78.3 
21 06.1 67. 90 O. 6 121115. 8035. 1] 171163. 649.6 271 59.3078. 6 
68.9 20.9] 22116.8035. 72 164.6 49.9 260.3] 78.9 
69.9% 1. 2J 231117.7]135-7] 73 165.6150.2 261.3179 2 
70. SE 1. 5J 241118.7]36.0] 74 166. 5050.5 a 
ASE 251119.6.3639_751267-5]50-8 | 
72.7/22.0] 126 120. 636.5 176 168.4051 2 51276 z64. 20 80.0 
737223] 2221.5 36.3] 77;169.4];1.3 : 3 
74-6/22.6 28 122.537. 1] 78170. 3051.6 5 ; 
75 6122.9 291123-5137-4] 791171-3151-9 | 267.0 80.9 
76.623-2] 30]124-4/37-7] B0[172-3]32:2 7] $0[:68.o|$1.2 
77-523-5]1311125.4135-0 81 173.2525 221.167.0281 a ln 
78. 5/23. 32 126.3 38.3 82 174.2 52.84 67.3 82 ; 2 
79.44.71] 33127-3133 & 831175-153-1 67.64 $31270.8/$2.1 
. 128.2038.9] 8476.53 4 84 71.8824 
35 129.2392 _B51177:C 33:7 85 272.7 82 7 
130. 239.4] 186 178.053. 9 286273. 782.9 
13 1.10397] 87179542 R7l274.7| 832 
132.1]40-C]; 88 179.5545 6083. 
133. 040.34 8g[150,c154 6083. 
134 040.8] eee E224. 
: 134.940. 9 191118215 5.4 78.8474 
o. 135.9412] 9g21133-7155:7 79.4134+7 
. 0 125.41. 93 184.756. o 85.0 
97. 1328418 941135-7156-3 948 1.4/85.3 
90.9127-0f 45 135.303 _951736.6 56.6 95 (282.3 8 5.6 
96 91.9.8 146 139.7423 196 187.656. 8 296 283.308 5. 
97 92·868·1 471140-7142-6) 97 188.857. 97 284.2088, x 
98 93.8 8.4] 481141-642.9] 98 189.8574 93 285.2086 4 
99 94.8.7 49 142.443. 99 1190.4157:7 | 4% 38.3.4 99 286.7084 
100 95-7129:04 180 143. 53.5] 200 '191.4158.012501239.2172.51 300 287.1 87.0 
I Diſt Dep1Lat J Dift] D ep| Lat | Dift| Dep ILar Diſt Dep Tat [Diſt+DPep,| Lat 


yg 8 : 
or 64 Points, 


4 
— — — EEE 


£-— 9 
= A 
— 4 


CAD — 
- 
* — 2 


„ö 


— 


— —— = "up — — -% . 
« -— — — 


— 


. 
= 


64 Difference of Latitude and Departure for 14 Point. 


Diſt Lat Dep Diſt|Lat (Dep Diſt! Lat [Dep Dif, Lat Pep DiR| Lat ep Diſt 


— ä — — — — Di 
51148.0117.2g101| 95. 134.0 [1511142-2150.9 201189. 267.7251 5 6 — 
52 [49.0 | | | 


17.5] 02} 96.0344] 5$21143-1 51-21 0219.2 68.0 
53149-9{17-9] 03| 97.c[34.7| 5344.05 1.5] 03691. 168.4 
5450. 8018.2] 04 97.835·=0 5445. 005 19 04192. 18.7 ; 
01.2 55 2.88.5 0 98.903 5.4 551145-9152-2| 05/193. 0b. 551240. ml 
| 56152.7j15.9] 106 g9.8[35.7 50% 46.9152. 51 206 1151 256 . .2| - 


$7 [53-7129-2Þ 00. 36.0 57[147-8152.9] 071194.9 
58154.6,19.5] 08101.7136.4 | 58 148.815 3-2 081155 8 
59155-5 19-9] 09 102. 6036.7 591149-7153-6] 0996.8 
60 [56.5 20.2] 10103. 632.0 60 150.653. 9 _101197.7]70-7 244.1 
6157. 420.5111104. 537.4 161151.654.2[211198.7½ 1.11261 
62 58.4 20.9] 12105. 4037.7 62152. 554.6] 121199. 67 1. 4 
6359.3 1.2] 13106. 438.1 63153. 554.9] 13/00. 5 1.7 
6460. 32 1. 6] 14/107. 338.4 641 54.45 5. 2] 14/201. 52.1. 
65 61.21 f 150108. 3038.2 65]t55-3 55.6] 15.4% 2.4 
6662. 122.2116109. 239.1166 1 56. 305 591 216E03.4½72.7 
. [22.6 17 110.2[39.4 671157-2156.2] x7 204.3031 
68 64.00% 22.9 188111. 1039.7 68[158.2156.6] 18205. 273.4 
69 b 5. 0% 3.2] 19112. C0 1 69759. 156.9 19206 2½/ 3.8 
70165.9]23-b] 20/1 12. HO. 4] 700. 107.3] 20[207-1174.1 
6. 80a 3.9 1210113. 940.8 7 1HAH⁰. 57. 62271208. 14.4 
2211491172 161.957. 9] 22 f O09. 04.8 
115.84 1.4 73162. 958.3] 23 E10. 0% 5. 1 
24/116. 747.88 7463. 8058.6 24 10.9 5.4 
25/117. 7 Hz. 1 751104-81538.9] 25|212.8ſ75.8 
126118. 62.4 176165759 3122612. 86.1 
: 27]19: 6142.8 776.659. 6] 2713.76. 5 
28120. 543.1 78[167.6]60.0] 28214. 7% 6.8 
29 121.5434 | 79 168. 560.3 2915.6 77.1 
300 122.4 3-8 [80 6g. 5060.6 30 16. 572.5 80 
3Þ2 311123: 3144+1 $181 
C 321124-3144+-5 | 32 
331125 244.8 83 | 
34126. 245. 1 84 
6ſ_351127-1485:5| $5 
136128. 45. 8 [186 
371129.0146.1 |. 87 
38129 68 88 
391130. 946. 


O cw nl 8 * 


39 z2 5. [8 0. 5 
40 26.008 0. 8 


31241226 98 71.2 


40[131.8147.2 
147132. 8047.5 [191]! 
47-8 
48.2 


4211337 2 42 227˙8081. 
431134.6 oF 43 [22898 81.8 

441135.6148 5 94 4429 · 782.2 
45/136. 548.8 95 45 E30. 782. 5 


— — 1 — —— 


146137. 549.2196 
471138.4149.5 | 97 
481139-3]49-8 | 98 
; 49140. 250.2 l g9 
1883. 2[8741-2J.5 200 
DiſtiDep Lat I Diſii Dep Lat ,Diſt 


246 231.6382.9 
4232.58 3.2 


33˙8683˙5 
49 05 34.483. 
250235. 484 2 
Diſt) De p Lat 


for 64 Points. 


2 Ce - + . 
4 — =" — IEOES 


Difference of Latitude and Departure for 2 Points. 65 | 
Diſt | Lat Pep 4 Diſt Lat [Dep 'Diſt| Lat Dep Lat Dep ,Diſt| Lat |Dep ; Diſt Lat | Dep 
1 50.900 4 5:1[47-119.5] 101] 93.3/38.7 39•5 575 201 185.7 76.9 251 231.9 96.1 
2 01. 8 oo. 8] 5218. 019.9] oz] 94.239. 140. 458.2] 02186. 67. 3 52 z 32.8 96.4 
302.81. 10 53149.0 141.486 3862-7 53338 96.8 
4003.71. 5J 5449.9 142. 358.9 041188. 578. 1 5412347] 97-2 
_5|04.61-9]_55150-8 _551143-259-3 |_051259-478-5] 551235-6\ 97:6 
6105.5102.3] 56151.7þ21. ; 2061190.317$.8]256[236.5] 98.0 
"906. 5%. 7] 57 [52-7Þ21. 8. 0791. 359.2] 57237. 5 98.4 
807. 43.1 58 53.62. - 081192.2179.6} 581238.4] 98.7 
9108.3Þ3-4þ 59 54. 5½2 . 09 193.15. 591239.-3] 99-1 
10109 2103-3 601[55.4[23. 1. 1094-080. _bo1240.2] 99-5 
1110. 204.2 61156.4[23.3 111102. 62 51161 6211194. 9 80. 8261241. 1 99.9 
1211. 104.61 6257. 323.7] 121103 5 242. 1100.33 
1312. cp5- o 6358.24.11 13704. 4 243. 0100.7 
1412.95 4] 649. 124.5] 14/105. 3 64243. 9101. 
15|13-9Þ5-7 6 5 60. 124.91 15j106.3 244.8101. 4 
1614 8006.1 I16[107.2 266 245.8 101.8 
17] 15-7165 17ʃ108.1 67 246.7 102.2 
1816. 6% 691. 180109. 247.6|102.6 
I9 * 07.3 190 109.9 69 248. 5103. o 
2019: 5127-7 _20]110-9}45.9]_70[157-2P5 . r 
2119.48.01 1210111. 86. .c|65. 04. 2084.6 271 250.4 103.7 
2220. 308.4 22ʃ112. 746. 865. 05. 18 5. J 72 251. 3104. 1 
23 21. 308.8 231113.th47. . 73/252.2 104.51 
2422. 209.2 24114. 647.5 8156. 07.c|35.7] 74 253. 2104.91 
2523.19. [ 75 25115-5147.8 7652.0 07.9186. 10 75 254.1010 6.2 
2624. 000.0 1260176 4 176 . 276/255.0 105.6 
27|24.9110. 3 27|117+3 77;255.91106,0 
28|25.9]10.7] 280118.3 78256. 9106.4 
29 26.81 1.1 2901 19.2 791257. 8106.8 


s 3027.71. 5 80 73.9 300120. 8088.7 107. 2 
x 31 28.6111.9 131121.c 281 259.6075 
3 32 |29.6[12.2 320122. c 2260. 6107.9 
10 3330. 5012.6 33/122 C 830261. 5108.3 
0 3431.4½3 0 34/123.8 $41262.41108.7 
P 35132-3173: _25;72:5]S=2| __35 124-7151-7 263.3]109.1 
7 36] 33-3] 3-8 1361257052. 
5 37 | 34-2/14-2 3717126. 
7 38135-1145 380127. 5 
7 39 36.0 14.9 39 128.4 | 
; 40 37 A 
q 41137-9157 141,130 
42|38.8/16.1 421131-2154.3 
5 4239.76. 5 43132. 154.7 
| 44 140.6[16.8 441133. 05 5.1 
A _451134-0[55.5 | 
| 4642.57. 6 1460134. 905 5. 9 | 
| 47 [43 48.0 47135-8150. 3 
481[44.4118.4 48[136.7156.6 
49[45.3118.8 491 37.757. o 
3 289138. 
Diſt |Dep Lat Diſtſ Dep | Lat 


for 6 Points, | 


—— — 


66 Difference of Latitude and Departure for 2 4 Points. 

Diſt Lat Dep ſit Lat Dep Pitt | Diſtſ Lat | Dep! Diſt! Lat. | Dep Diſt, Lat 
1100.9 00.4 | 51.46. 6.121.801 1511136. fle 4. OI 617 181.7 85.951 226.9107. 
2001.8 00.9 5247. 022.2 02 520137. 465.0 02 132.6] 86 4] 52(227.8[107.$ 
352.701.383, 47. 9/22. 7] 03 531138-3 55.4 03 [133.5] 86.8 5328. 7108.2 
403.601. 7 5448. 8h 3.1 11 04 541 39.205 58 04 184.4] 37.2] 5429. 60108. 6 

_$[o4.502-1|_5549-723:5] 05 $51.40. 1166.3] 051185-3] 37:7] 55[232:5]209.0 
6105.4 02.6 56 50. 50.602 3.9 106 156/14 1.0 7180.2 88.112 5631 4/109. 5 
7106.3 03.0 5124.4] 07] 67.1] 07 j185.1] 88.5] 57[232.3[109.9 
$[07.2 03-4 8 1188.0 88,9] 58[233-2{110.3 
908. 103.8 cg m_ 89.4] 59 234.1110. 

1009.0 04.3 10 [189.8 8 89.3] 6035. 0111.2 
1109.9 04.7 .$]211]190.7] 90-: 261 235.9¼111.6 
1200.8 05. 1 12 191.6 90.0} 62 ½ 36.801 12. 
1311.8 05. 6 13 [192.5] $1.1] 631237-7 112.5 
1412.7 06.0 14 1193-4] 91.5] 6438.61 12.9 

: 15113-606.4 6 151194-3] 91-9] 242.433 
14. 14.5 06. 8 .c|216|195.2] 92.4]266 ff40. 4113.5 
15. 407. 3 17 [196.1] 92.8} 6741.3 114.2 
16.307.7 


18 [197.0] 93.2] 68[242-2/114.6 
19 [197 9] 93-01 69 ½43·1½ 75. o 
-7] 201198.8] 94-1] 70 E44. 215.5 


— 


17.208. 1 
18 108. 6 


19 oſoq. o .rh2211199.8] 94. 271245001159 
19. 909.4 51 2200.7 94.09] 72 245-9 116.3 
20.8[09.8 a 252.0 6.474. 23 [201.6 95. H 73[246-3/116.7 
21.710. 3 | Li} 24 [202-5] 95.5} 741247+7}117 2 


A EEE HE 
O wu oaſnpoHw oe ow &6 


23-5[11.1 3 E26 [204.3] 96. 6276249. 5118. o 
24.411. 5. 27 [205-2] 97.1] 77½ 59.4118. 4 
25312. 28 206. 1 97.5} 78 251.301 18.9 
26.2112.4 51 29 [207.0] 97.9] 7912 52-21]119 3 
27.1112.8 | 8072. 3134-2 55-6 77:9] 30207-9198. 3] 80,253 71119-7 
31128.c|13.7 2034. 456.0 7$11163-6/77-4[231 [208.8] 98.88 1254 0/1202 
32128.9113.7 4 577.8] 32 [209.7] 99.24 32 254+ 920. 6 
3329.814183 5.0355 256.9 478.21 33 k10 6] 99.6] 83 255-8|121.0] 


3430. 714.5 8475.9 35-9! 
35 31-6[15.0 | $5176 836.3 3 


36[32-5115-4 | 3677-7 36-84 136 


84166 3178.7 34 E11. 5100. 1] 84j250.7]121.4 
$51267:2179-1 35 [213.4{1co. 5 85 257- 612 1.9 


186 168.179. 5 236 I 3-31100. bse 258. $1122.3 


37133-4115.8] 87 78.6 37-2 87169. 0080.0 37 [214-2]101, 1830 259.4/122.7 
3834.4 16.2 8879. 6 37.6 880169. 980.4] 38 215.0101. 88 260, +3[123.1 
39135-3 16.7 89 80. 538.1 8 170.8 $0.8 39; 16.c|ro02.2 | 8g 261.2 I23 6 
40 36.217. 1 9081.4 4 38-5] 4 go 171.7]81.2 40 [216.9 102.24 90 262.1 124-0 


3191 172 6081.7 241 217.8103. C 29103. 01124 124 4 
92 173.6082. 1] 42 218.7 103. J 92\203-91124.9 
93 174.5 82.5 43 219.t 103.91 93 264. 8 1253 
94117 5.4083. 44 220. 5.04. J 94120 5-71125-7 

951128. $3.4] 45 221.4104. 28 . 266.61126.1 
4496 177·2 33.8 246 222.4}105. 96 %. 76 126. 126.6 
97 178.1 $4.2 47 223+3 105. 4 97 268. 9127. O 
98 179. 0084.7] 48 224.2 06. c 98 269.4 127.4 
3-7] 99 79.9851 49 225-1 106. fl 99 70. 3127/8 
200ʃ180. 808 5. 5 50 226. 0106.0 300 271.2128. 128.3 
Diſt [Dep | Lat JViſt ; Dep] Lat Diſt [Dep Tat Lat 


4376117. [912 838.9 
4238.0 18.0 9283.2 39-3: 
438.9 18.4 9364·139˙8 
44 139-8 18.8 J 9485. 0.403 
4549-7 7.19.2 | 9585+ 940. 61 45 
4641. 41.6 19.0 9686. 86.8 41.7 
47 [+2 5.20.1 971S7-7147+5 
4843.4 20.5 9888.64 1.9 48 
49144-3]21-0 | 9989 12 4 
|_ 50[45-2121-4 | 100190 4.8 150) 
Dit [Dep] Lat [Dit Dep|Lat — Diſt 


E. 


for 5 4 Points. 
Ws 


—_—— 


Difference of Latitude and Departure for 24 Points. 67 


4 DiſtjLat Dep Diſt Lat 2 4 — Lat [Dep pDiſty Lat [Dep Diſt] Lat Dep [DiR] Lat Dep 

100 900.5 51145-0P4-0j101 89.147.615 1133.27 1-1 177.3] 94.7251 221-4 118.3 

201. 8 00.9 52145.9]24 54 o 90. 048. 1 520134. 1 1.6 178.2] 95.24 52 22.3 118.7 

302 602.4 5346.7 f 5. [oz] 90. 848. 5 531134.9]72-1 179.0 95.6] 53]223-11119.2 

a103-5101.9] 54{47-6Þ 5-4} 04| 91.7]49-0] 544135.8172-0 179.9] 96.1] 5424.01 19.7 
| 5[24-4p2:4] $5143-5]25 9] 05|._92:849-5} 551136-7173-0] be- 6.624.228. 
6005. 302 8] 561]49.4[26-4106] 93.549 9 5606137 6073 5 181.7] 97 U Iz56 E258 120. 6 

7% 203. 3] 575 36.9 07] 94-4159-4] 57138. 74 © 182 6] 97.5] 57267/1211 

807. 103.8] 5851.2 27-3 o$8| 95. 3050.9 581139.4174-4 183.5] 98.0 58[227.6[121.6 

9197 94.2 5952. CY 8e 96.15 1.4] 591140. 374.9 134.3] 98.5] 59 E28. 4122. o 

1008.3Þ4.7] S- eee Alz: 
1109. 756 2 61 53 88.7 11 97.952.316 1142.75 · 9 186. 1 99.426130 2123. o 

1210. 606 7 6254 7Þ-9-2] 12 98.805281 621142. 76. 187.0] 99 C 6231. 1123.4 

1301 1. %. 1 63 55.629 7] 13] 99.7532 630143. 876. 187 90100. 6332.0 123. 9 

14/12. 30. 6 64 56.4 30.2 14100. 55 3.7 64/144 773 188.700. 8 64E 32.8 [124.4 

15113-2071] 65 .S. A-en 651233 71124 9 

1614. 17.5 66 58.231. 1116102. 3 54.766146. 78 2 190. 5 101.8266 234.612 6.3 

1715. 8.0 67 59.1131.64 171103. 2055.7 I} 67147.378.7 191.4/102.2J 671235-5[125.5 

1815.98. 51 68 60.032 0 18104. 1155. 61 621148.2179-2 192.3102. 7 68 236.4[126.3 

1916. 8 09.0 69 60.933. 5 19:05 0.59.1] 6g1149.1179-6 193.2 103.2 6937.3 126.7 

20017. 69.4] 20 61.73. 2ofios : 866. 51 701149. 9jS0-1 194.0003. 7038. 1127.2 

2118. 509.9 7162.63 3.5 12106. 757 075. 880. 6 194.9 104. 1271 239.0 1127.7 

2219 4110.4] 7263. 533.9 22[107.6' 52˙ 51 72015 1.78 1. o 195.8104. 6 72 239.9128. 2 

23040. 310.8] 73.64. 434.4] 23108. 558.0 7301 52.608 1 196.7105 1] 73 E40. 8 [128.6 

24½ 1.201 1.3] 7465. 3349 24/109. 4.55. i 744153. 5192. 197.6jr05.5] 74j241-7|129-1 

25022. 1/1 1. 8 25 66.2 35-3] 25110. . 751154. 382.5 198.4 106.0 751242. 5 129.6 

26122.9112.3 7667. 003 5.8 1260111. 1059. 3 17601 55. 282 9226199. 3 106. 5 2761243-4 130.0 

273.8012. 7 7767-9 36.3] 27[112.0'59.8] 77 150.1 . 200. 2107.0 77 244.3 130.5 


68. 8036.8 281112.9/60.3] 78 
292 5˙ 6013.7 7969. 737.2 29113. 8b. 8 79 
30/2 5 80 ½%0. 632.7 301114-7]01-3] 80 
31027. 364. 14.6] 8171.4 38.2 (131 I15.5101.7]131 


120T.11107.4] 78[245-2j131.0 
202. 00107. 9 7946. 1131.5 
202.9108. 4 80 247. 01319 


203.7|108.38]28 112478 132.4 
| 3228.2 1 5. 1 $2172.3133.6] 321116.4\62.2} 82 204.6[109 3} 8248.71 32.9 
33 29.6.5 83 73.239. 11 33117. 362.7 83 205. 5109.8] 8349.6 133.3 


3430. 0%½ 6.0 84/4. 139.6 341 18.263. 1 84 

| 350119. 163.6 85 
.5 [136j120.0[64.1j186 
41.04 371120.5104.5] 87 


206 4j110.3] 84 50. 5133.8 
207.3j110.7] 85[251-4[134.3 
208.2111. 2286 252.3 734.8 
7 4111.7 87]253-11135.2 
77. 61 5 38 1121.76 5. of 88 209.9112. 1] 88 f 54.0013 5.7 
39034. 408.4] 89% 8. 8.9 3922.65. 5] 89166. 39 T0. 8012.60 89 54.9236. 2 
4003 8-3ʃ18.8 goj79 4þ42.44 401123: 5156. o 90.167.689. 40211. 211.7]i13 1 goſz55-81x26.6 
91180. :142.9414.11124.4j66. 49 168. 5190.0 24121260113. 5829156. 7 137.1 

1 3143.44 421r25.2166.9] 92 169. 3190.5] 42 213.401 14.0 92 57. 5137.6 
93 PZ. H;. 8J 43726. 167. 4 93 170. 290.9 43214. 3lt 14. 5 9358.41 38.1 
38.8 0.7 94[32.9144. 31 44/127. 0% . 8 94171. 101.4] 44215. 15.0 94 59.3138. 5 
45139 7Þ1-24 95153-3144.88 451127.968.3 95 172.0 1.9 4216.1 15.4 9550.2 139.0 


hon — N on 7, m „ , Ro. Ak. A. rv... ez wad r / 2» nn  _ _- wiz — 0 ww we ww Www ty wy ww HH ww ww: ww ain wir = R9ru Wwe Www YFYy ene 


40640. 6217 9684.7 45.2 146128. 128.8 68. 5 196 172. .9i92. 924 246 217. 0115.9 296 261.1139. 5 
47 [41-52-14 978 5• C4571 47129. 769.3 97,17 3-8192- 81 47217.91116.4} 972. 0139.9 
4842.32. 6 988 6.46.2 48 130.569.7 93 174.6193. a4 48 218.71116.8] 9862.8 140.4 
4943.25 3.1 9987. 36.6 49 131.470. 59 175.593.8J 49 219.6{117.3) 9963.7 1409 
Pi 14.3.6 11088. 242. 1150 132.3 70. 200 176. 94.2 250220. 5.117. 2 264.6141. 141.4 
Bin | Dep Lat Dit Mep | Lat Ii Beg Lat Diſt Dep = Diſt Dep | L Lat bi Dep | Lat 


for 5 + + Points, 


68 Difference of Latitude and Departure for 24 Points. 


Piſt |Lat [Dep bu Lat Dep JDiſt] Lt Pep Diſt} Lat |Dep | Diſt, Lat |Dep jDiſt| Lat TDep 
1000.9 543.7 26.2101 $6.6 51.9 151 129.5 77.6 201172. 103. 3251 15. 3129.0 
201.7 5244. 66.7] 02| 87.5 52.4] 52130. 4 78.1] 02 173. 3103.8] 52% 16. 1129. f 
3402. 535. 57. 2J 03 88.3 52.9 531131.2 78.6] 03174. 1 04. 3 53, 17. cr zo. 0 
4103.4 5446.3 27.8 04 89.20653.4 541132 10 79.1] 04[175.o[104.8] 5 

_$104+3 55147-28.3] 05] 90-1:54.0f_551132-9] 79-7] o5|175-81105.4] 55 
6 56148.0]28.8 [106| 90.9 54. 5 1560133 8| 80.2 206 (176.7105. 94256 
57148-9Þ9-3] 07] 91.8 55.0 571134-7| 80.7] 07|177.5j106.4] 57 
49.79.38] 08] 92.655. 5] 581135.5] $1.2} 081178.4|106.9] 58 

0.3 

O. 8 


On 


88288 


| 


595.603 93 556.0] 59 136.4 81.709 79.307. 4 59 
boſ51.5130.8] 10] 94.3 56.5 600132.-2J 82.2] 1018. 110.9 cf 
05.7 61152.3]31.4 111] 95.2.57.0]1611138.1| 82.721118 1.00108. 44 261223. 
1210. 306.2 62[53.2131.9] 12| 96. 157.6 621138 9] $3.3] 12\181.8|rog.of 62 
06.7] 6554. 02.4] 13] 96.9 58.1] 6431139.8] 83.8] 13 182.7109. 5 63 
14/12. C00. 2 6454. 932.9 14 97.8 58.6] 640140. 84.3] 14183. 510.0 64 
15012. 907.7 65155-8133-4 1598.8 59.1 651415 84.8] 151184 41110.5} 65 
16]13.7]08.2] 6656.63 3.9 116 99.5 59.61 661142.4] 85. 3E 1618 5. 31 11.0] ,66 
1214. 68.7 67157-5134-4] 100.460. 1] 67/143 285.817 86. 1½ 11.60 67 
181 5. 409.3 6858. 303 5. 0 18 101. 260.6 680144. 1 $6.3] 18187. 00 12.0 68 
1916. 3009.8] 6959.23 5.51 19102. 161.2] 6914500 86.9] 19187. 812.6 69 
20017. 210. 34 7c|co.cfz6.0 2012.61. 70114 5.8 87 41 2001 88.2131] 70j231-6 
2118.00. 8] 71%. 936.5 121103. 8[62.2171146.7 87.9 2189.66 13.6271 
2218.91 1. 3 72D. 8037. 0 22 104. 62.7 72147. 50 88.4 22 90.4 14.1 72 
| 23|19.7]11.8] 732. 6037. 6 23105. 5063.21 731148-4\ 3491.31 14.60 73 
2420. 6012.3] 74b 3. 538.0 24/106. 463.7 7449.20 89.4] 24/192. 101 15. 74 
25121.4112-9] 75e. 38.6125 107.264.275 150.1 193-C|115-6] 75 
2622. 3013.4] 76e 5.239. 1126108. 164.8 17615 1.0 90.4 E26 6193.80 16.1276 
989.6 27108. 965. 3] 7751.80 91.0 271194+-7]116.7] 77 
28 K4. 0014.4] 78066. 9,40. 1 28109. 806 5. 8] 78/1 52.7 91.5 28 195.60 17.2 78 
29 24. 914.9 7967 -· S&HAO. 6 29110. 6065.3 790153. 5 92.0 29 196.4117. 7 79 
305. 715.4] 8c|68.6141.1} 301 11. f. 8 801 54.4 92.5 30192. 3018.2] 80 
31 26.601 5.9 8169. 54 1.6 131112. 457.3181155. 2 93.031198. 1 18.7281 
3227. 416.4] 82/70. 342. 1 320113. 20%. 8] 8201 56. 1 93.5] 32199. 0% 19.24 $2 
3318. 317. 0] 83/7 T. 242.7] 33114. 168.4] 83I1 57. 00 94.0 33 199.81 19.7] 8302. 
344 29.2017. 5 84/72. 43.2 34114. 968.9] 84157. 80 94.6] 34200. 7120.34 84 
35 ee 2] 351115-69.4]_85]158.7] 8 See 
1361 16. 669.9186 159. 5 95.6236 202.412 1. 3286 
371117. 570.4 $71160.4 96.1] 37,203.3/121.8] 872 
81118.4]70.9], 88]161.2] 96.6] 38204. 1122.3] 88 
39119. 271.4] 890162. 1] 97.1] 39{205.0/122.8] 89 
400120. 172.0 90/163 0 97.6] 40j205.81123.3] gc 
141120. 0/72. 5 
42 121.873. 0 
122.735 
44723. 574.0 
44.25 
146125. 275. o 
47126. 17 5. 6 
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F 


Lat [DiftÞ Dep "Lat 


for 5x Points. 


1 
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Difference of Latitude and Departure for 3 Points. 69 


— 


178.71 19.4 65 | 220-3 147-2, 
I79-6]120.0j266, 221.1114.7.3 
I 80.4 120. 5 67 222. c 148.3 
181.2012 1.1 68 222. 8148.9 
182.1 121.7 69 223.6 149-4 | 
182.9]122.24 701224-5]1 50.0 
18 3.7122. 87122 5. 301 50.5 
184.6 123.3 72 226.1151. 1 
185.4 123.9 73227 851.7 


pia Lat Dep Diſt Lat Pepf Dia Lat. PepfPiſt Lat | Do Lat j Dep Piſiſ Lat | Dep | 

IC co. o 751 84.0150.1{151 125.5 83.9401 167. 1 11.7251 208.71 39.4 
201.7011 84.8056 7 52 {126.44 84.4] 02 167.91 12.21 52 209.5 140.0, 
3 (02.501.7, 85.657. 2J 53 [127.2] $5.0] 03 [168 8]112.8j 53210. 3140. 5 
403.3 02 2 86.557. 8] 54 [128.0] 85.5} 04 169.61 13.31 54211. 2 141.1 
4202.8 87.3 53.3] 55 [128.9] $6.1] 05 170. 41 13.9 55202. 412 

—6 105-003-3 88.58 91 56 [129.7 86. EO 171. 301 14.4256 212. 80/1422 
7 105-303 9 89 of5g 4| 57 [139-5] 87.2] 97 (172-1Þ115.04 57213. 142.8 
8 06. 704.4 89. 8660.0 58 [131 4 8 172.915.5058 214.8 143.3 

9 07 505 90. 6660. 5 59 [132.2 17381 16.1 59215. 143.9 
10 2 91.406 1.1 60 133. 174. . 60|216.71144-4} 

11 ſog 196 I 92 3j61.7j161 [133-8 175-4]117.2 261|217.c1145.0, 
12 j10.0,06 7 93.1 62.2] 62 134.7 0 176.2117. | 62{217.t]145.5 
13 [10.8,07.2 | 63 [135-5] 90. 177-1]118.33 63|218.C(]146.1 
14 [11.607.8, 64 136.3 4 177-9]118.9% 64 219. 146.7 
15 12. 508.3 65 137-2 715 


166 [138.0 

.cþ 67 [138.8 
68 [139.7 
69 [140.5 
70 [142-3 
171 142.2 
72 143•· 
73 [1438 


e tl I En be 0. 
[8] 
G3 
— 
— 
—. 


24 20. 74 [144.7 186.2 124. 74 222.8 152.2 
25 20.8013 -9169.4] 75 [145-5] 97. 182.1012 8. 0 75 (228.61 52.8 
26 21.6014.4 .$170.o[176 46.3 
ö 27 [22. 670. 5] 77 [147-1] 
* 28 23. 31 5. 6 4% 1. 1 78 [148.0] 
15 29 [24-1 16.1 79 1148.8 ; 
5 30 24.9 80 49.6 foo. 
75 31 25-8 972.818 1 [150.5 100. 5 
3 32 26.6 753. J $2 [151.3 
5 33 (27-4 73 of $3 [52-1 
W | 34 23-3 4174-4] 34 [753-0 
35: 39:2 75-0 85 [153-8 
36 29-9 «175. 53186 [154.6 
3730.8 6.1] 87 [155-5[03. 
38 31.6 8s 4156.3 rog. 
39 132-4 6177-2} 89 [157-1] 
40 (33: 40 [116.4477-5} go [158-0 | 
41 .2]78.30]191 [158.8 | 
42 78.9 92 [159.6 
43 9-4] 93 0.4 
44 .c| 94 [161.3 
45 > $43 4-5 
| 46 | .4131.1]196 [162.9 
47 '39-1]26.1 122.2]31.7] 97 [163.8 
48 39.9ʃ26.7 5154. 123.0082. 2J 98 164.6 
49 40.77.21 81 99 165˙4 
80 41.2.8 1155 124.78 3. 3 E00 166.3 


Lat !Diſt ; Dep 


8. | | D 


Difference of Latitude and Departure for 3 x Points. 


Di] Lat Dep Piſi Lat Pep Dep [Diſt | Lat [De pyDiſt) Lat | Dep 
I 00.8 00.6 51141. C30. 401 12 1.30 90. 001 161. 4119. 25101. 6149.5. 
2 1.61.2 5241. N03 t. o 122.1] 90.6 02[162.2;120,3] 52 202. 41 50 1 
3 o 401.8 53112.031.6 91.1] 03163. O10. 9 53 203. 201 50.7 
4[03-202-4} 543-22 91. 04163. 81121. J 5404. 001 51.3 
5 4.03.1 55144-2432 8 92.3] 05 164.6 122.10 85 204.81 51.9 

5604. 803.6 56 5. 033.4 92.9 0616 5. 4122. Ja 56 (a0 f. 601 52. 

768.604.257 5-834. 0 93.51 07[166.21123.3] 57 E86 4153.1 
806. 404.8] 58 46. 6034.6 94.1 081167.01123.9] 58 [20 ·2ʃT 53.7 
907. 205-4] 59 2.4351 94.709 167.8124. 5] 59 08 · 1 54.3 

10 08. o. 60 48. 2J3 5.7: 31068. 6012 5. 1260 [208.81 84.9 
11 08. 8006.61 61149 036. 5.9 E 11169.4J12 5. 7261209. 60155. 5 
12 09.607. 1 6249. 8036.9 6.5] 12170. 2126.3] 62210. 41 56.1 
1310. 4%. 6350. 6037. 5 7.1] 13171.0½25.9J 63K11. 201 56.) 
1411. 208.3 645 1.438. 7.7 141171.3]127-5] 6412. 00157. ; 
152.0 8.9 65152-2133.7, 8.3] 15 172. 128.1 _ 65[212.8[157.9 
16 09.51 6653.040393 98.9 160173. 5128.7 266 z 13.601 58.1 
17 10.14 67 53.839. 9 99-5] 171174-30129.3] 6714.41 59.1 
18 10.7J 6854. 040. 5 100. 1 181175. 129 9 68j215.2]159.7 
19 11. 3J 69 58. 1 100-7] 19175. 911 30. 5] 692 16. 0/160. 
20 11.9] 7056. 2441.7 107.3] 20176. 7131.1] 70 16. 80160. 9 
21 12.5 7157. 42. 3 101.9Þ211177.5[131.7] 2711217.6]161. 
22 13.11 72 57.8 42.9 102.51 22 178.3 132.3] 72 218, 162 0 
23 13.71 73155-01435 103-1] 23179. 1 32.9 73219 2162.6 
24 14.3] 74159-4144! 103.7] 241179-91133.44 74 2 163.2 
25 — 61.7 104.3 25 180.7 134.0 75 220.8 163.8 
260. 91 5· 5 76 61.9453 104.9 2618 1. f 34.602762 1.60164. 
271.71. 7761.84 5.9 105.4] 27182. 3013 5.2] 7722. 416 5. o 
28 16.7 78152.6[46. 5 106.0] 281183.11135.-3]. 78 223.2016 5.5 
29 23-3]"7-3] 79 52041471 106.6 291183.9]136.4| 79 224. 00 66.2 
28 1.9 See. 244.7 3% 847ſ 37 o|_80/224-8]166.8, 
. «20131105. [45-4 107. 8310185. 4137.60 28 122571674 
106. 78.60 82 146.2 108.4] 32186. 21 38.2] 82226. 5168.0 
106. 879.20 83 47. J 109.0 33187. 1138.8 83227. 30168 6 
2 107.679.8] 84 [147.3]109.6] 340187. 136 4 84[228.1[169.2 
108. 4480.44 $5 148.601 10.2 380188. 740.00 8 5 228.9169. 8 
. 1.4 109.287.0186 4.4/7 10.8 E36 189. :[140.6] 2861229.7|170.4 
7, r10.cſ$1.6] 87 U 50. 201 11. 4J 371956. 341.2] 87/230.51171.0 
522.5 110. [82.2 88 15 1. J 112.0 38191. 141.8 8823 1.30171. 6 
323 111. 682.80 89 [51.801126 39 191.4142. 4] 89 232.1 172.2 
40 22 90 112.48 4] go[152.61113-2f 40192. Jr 43. 0 9g0[232-<[172.8 
41 32.944 91 113.2 24920153. 113.8 41193. 143.6291 233. 7173.4 
4233.7 2510] 92 114. 0084. 60 92 [1 54.2[114-4] 42194. : 44.24 92 f 34. 5174.0 
43 34-525-6 93 | 114.3]85. 15 5. 115.0 4319544. AJ 9335. 174.6 
44 35-326.2 94 115. $5.8 941155. 115.6 44195/7745. 94 36.1 I75.1 
45136-12681 95176 116.4]24.6] 95 |156.6116.2] 451196-701:46.of 951236175 7 
4636.9 27.4 96 117.28 7.90 fr 57. 4/1 16.8 f46[197. 46 6129637. 7176.3 
477˙7 28 0] 97 118.082. 158.21117-4] 471198,41147.1] 9738. 876.9 
48 38.5 28.5 98 118.8188. 159.0[118 of 48[199.2]147.9] 981239. 21177-5 
49139-4292 99 119.7188. 159-$1118.6] 49|200.c}148.4] 9940. 178.1 
500.2 29.8 59.6 120. J 89. 4% 00 160.61 19. 12 50220. 5148. f 300240. 78.7 
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119. 3008111 150. 3147.7 
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175 61159.1] 87 E12 6192.7 
159.3] 8813 3793.4 
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177-8$[161.1} 90h 14.8194. 
178. 5161.829115. 6019 5.4 
179 30162. 5 92 16. 3196.1 
180. 0 0163 2J 9317. 00196 7 
180. 7163.8] 9417. 8197.4 
181. 50164. 5 95 E18. 5198. 1 
612460182. 2165. 2296 z 19.3 198.7 
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9 183.7166. 5 98 220. 7. 1 
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Difference of Latitude and Departure for 4 Points, 72 


Lat. Lat. Dep 


Dif. Lat Pep. Dit.Lat.|Dep.{DiR.| Lat. Dep. Diſt. Lat. Dep. ep. | Diſt, Lat, Dep. [Diſt 


* o. 50.7.7 51 36. 136.1101 | 71.4 71.4] 151 706.8 106.8 201 [142.11142.1 251 177-5177. 
2 01.4014] 52 136.8 36 8] o2 | 72.1 72.1 52 102.5 10 . 5 02 114%.31142,8] 52 178. 2.178. 2 
o. 102. 1 53137-5137-50 03 72.8 52.8] 53 108; 2106.2 03 [143-51143.5] 531178. 9178.9 
02. 802.88 54 138.2133.2] 04 | 73-5 73.5] 54; 108. 9.108. 9 4144.2 144.2 54117961179. 6 
2330355 _55135-9138.9 _©5 | 74:2 74-24 55 152.8 106.6 6h OS (144. -9144-9 55 j180. 2 80. 3 
04. 204.2] 56 39.639.606 74.9 74.9 156110. 51103206 138 5 71145-7 256 [131.0j181.0 
04.9049 57 He. 34.3 07 | 75-7, 75. 7 57 I11.0'111.04 % [140-4146.4] 57 j181.7}1$1.7 
05. 705˙7 58 41.041. 0876.4 76.4] 58 111.7111. 7 08 ww „4 58 182.4182. 4 
06. -4.06.4 59 [41-7 41.7] ©9 | 77.1] 57.14 59 [172:4112.4] cg 147-81147.9 co 123. 1 1183.1 
07.107-1] 42.42.41. 77.8] 77.80_bo [123:1113.1] 10 (148.5148. 50 bo |123.81:84.8 
07.8'07.8] 61 43-1143.1] 111 78.5078. 78.5161 i13-$113.38}211 (140. 2 149˙2 2511134, 511845 
o8. 5§ 08. 5 62 43. 8043.8] 1279.2 79.2] 62 114. 5½114.5 12 1149.9 149-9 62 1185.3,185.3 
09.2/09-2] 63 44.544.513 59.9 79.9] 63 [125-3j125-3] 13 [150.6,250-6] 631186 15 
09. 909. 9] 64 45.304 5.3 14 | 80.6 $0.6] 64 16.001160 14 4 34 3, 151.3 
10. 6/10. 6 4 65 45.046. 15 $1.3] $1.3] 65 116.116.715 [152.0 152 ; 
. T1-3 66 146.7146.74116 |"g, o| 166 [117.4/117.4h216 [152 7152.7 
12. 02.0 67 42.474 17 * . 67 118.128. 17 15341534 
68 „ Þ wag. 8.9 154.1 
18 12.7J12.7 48.1148.1] 18 83.4] 68 [118-$1118.8] 18 154.1154. 


83. 
13.413. 4 69 48.8048.8 19 2 84 1 69 119.5[ 119.51 19 154.3 154-8; 


14-1114-1}_7 149-5149-51_2 | 84.8] 84.8] _70 [129:21120-23_20 1155-01550 ; 
14.3114.8 71 50. 250.21 121 8 5.6 85.6 171 120.920.9221 156. "A 156.3 
15.6 72 50.950. 9 2286.3 86.3 72 |121-61121.6] 22 157.057. 9] 
16.3116.3] 73 51.862˙8 23 | $7.0 $7.0} 73 (122-3]122.3] 23 157 71357. 7 
0117. 0 | 74 52.352. 3 24 87.7 8 7 74 123. 123 0 24 158. 4158. 4 
17-717-7\_75. 53:0]63-of 25 | 88.4) 88.4} 75 123:7123.7 | 8. 2. 7.5 
18.44 76 53˙7 53.7126 [50.1 F. | 176 [124-4]124.4 226 159 50759. 8 
19. 1 19.11 77 54.454.427 I 82˙8 77 1125 21125.2f 27 160. 5 160. 5 
19. 8/19. 8] 78 55. 255-2 28 4 F 78 [125-9[125.9] 28 161. 2161 2 
955. 91.2 91.3 79 f. 626.6 29 61.2 161.9 79297-31197-3 
5 30 32.122142 80 56.656. 30 91.9 op 80 [127-3j127.3] 30 162.6 162.6 80 |198. 198.0 198.0 0 
2 31 79 279 $1 [57-3 3] 737 [92.6 92.61 231 128.237 [163.3163.3]281 [198.7 7,198.7 
3 32 22.6 22.6 8258. 0058.0 32 93.3 929 82 128.7128. 7 32 164. 9164.0 82 [199.4 199.4 
= | 33/23-323-3] $3158-7158.7] 33 | 94.0 94.5 $3 [129-4129-4 | 33 64.7164 7] 83 (200.1 200. 
3 71 24. 024.0] 8459. 459.4] 34 94.7 94- 84 (130. 11 30. 1 34 (165. 5165. 51 84 [200.8 200.8 
7 35 [24-7 224.2 88 60.160. 1 35 25-5 5.5 85 [130.8[130.8} _35 (x66.2/166.2} 88 (201.5 201.5 
. 36 25 525-5] 86 60. 860.8 136 96.2 96.2 186 [131.5013 1.5 [236 166. 2.66.9 286 202.2 2022 
3 37 26.226.282 61.561. 5 37 96.9 96.9] $7 [132-21132-2J 37 167. 61167. 6 87 [202.9 202. 9 
4 33 [26.9 26.9] 88 [62.262.2} 38 | 97.6 $8 [132.9\132.9} 38 (168. 31168.3] 88 [203.6203.6 
39 [27-6276] 89 62. 62.9 39 | 98.3! 98.3] $9 [133-6/133-6} 39 169.0169. 89 [204.3 204.3 
| 40 |2b.328.3] 90 (63.663.6] 40 | 99.0 09.9|_90 [134.3/234-3 |_40 169-7/169-7|_90 [205.1 204.1 
41 9. 029. 091 64.3 64.3141 99. 7, 99-7 I91 j135. 135-1135. I 241. (170-41170-4; 291 [205.8205.8 
42 29.797 92 65.165. 1] 42 {100.4 100.4} 92 135. 8135.8] 42 171.1171. 1 92 206. 5 206. 5 
43 30. 43.4 93 65.8 65.8 43 101. 1101.1 93 136. 51136. 5143 171. 8171. 8 93 [207-2 207.2 
4431.13 1.2] 94 66.5 66.5 44 {101.8101.8} 94137. 2137. 2 | 44 172. 5172. 3 94 [207.9207.9 
| 45 [31-8j31.8 295 167-2 67.2 \ 45 208-1 +5 102.5] 95 137-9 137-9 45 173:21173-2 } 95 208. 6208.6 
46 32. 5032.5 96 {67.967.9 146 103.2 103.2] 196 [138.6 138.6 246 173-9]173- 9.295 209.3 209.34 
47 33.2332 97 68.6 68.6 47 103.9 103.9 97 139. 3139-3 47 174.674 6] 97 210.0210. 0 
48 33.9339] 98 69.3 69.3 48 104.6 104.6] 98 140.0 140.0 48 175.4 175.4 98 210.7 210.7 
| | 49 134-6134-6] 99 [70.070.0 4g lz 4 105. 41 99 140-7 140.7 | 49 176.11176.1} 99 211.4211.4 
| 32 |35:4135-4] 190 170.7 70.7 150 106. 105.1 108.1200 141-4 141.4 [250 176.8 176. 8 300 212. 212.1212. 
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TABLE of Numbers for the readier finding the 


Time of High-Water on any Day. 
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A TABLE of Numbers for the readier finding 


the Time of High-Water on any Day. 
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the Time of High- Water on any Day. 
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: A TABLE of Numbers for the readier finding 
the Time of High-Water on any Day. 
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$ | Year 17/5. = Year 1176. 

i [459 toad: e 
5 — 2. 2 WY 1.5 © 8 7 87 = $3.92 * © 5 E* 
2 SHHAHSRRAPAFRR: 2 S 2 8 
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LY [REIT IT EEE [RF 1 
1 s 3901104 14 13 1 971719 19 1020 2402 222324 252628 300 
B 2401211 (2-13 1401 5 1 6181820 20 2 21/23 22 23 24 25 26.27 29/293! 31 
19 31 103 2013 140566 9¼79 201 322243425, 26127 2830303232 
| 472 14301445 16621 18 2020 22 22 4 23250245 26/27 25 29131 13 135 33 
8 5013 454617 181921 21/23 23 5 2426, 25 20 27 28029 85 
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917 19 80 1 33 52727 928 30429 303103233 34136 
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A Lo vanes Num- 14 TABLE anſwering 
2 8 to any of the foregoing 


ws pans Numbers. 
Year 1777. 
1 ee ak . 
SIA 2A a 
| 5 85 JEEARRE 5 E Num- Times anſwering 
OEHAHEHSHRABRHREE M 
[15 EEE bers. H. i 
J 3C[z9Þ 151) 11 0 48 
2 4c [40112] 2 12 1 ———36 
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_ —_—— 16 $———48 
613 rai 4116110 17 $—=——36 
7 15 HA 18 b—— — 24 > Afternoon 
| 18]rE 


. After 
7 Midnight 


A TABLE of Numbers for the readier finding 
the Time of Highwater on any Day. 
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A TABLE of Numbers for the readier findin 
the Time of High-Water on any Day. 
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Months Days. 
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141 5116 
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October 
November 
December 
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11315 1511717 


14161161818 


1517]1711919 
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2712212412 324 


| 282312512425] 


Months Days. 
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Year 1 783. 
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March 
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July 


September 
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2:39 40401111 

340 11 111212113 141617 
4.112 121313 


202121E2 
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141517018 
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I9120 20]2 1122 2425 


—— — 
ber ä 


October 
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A TABLE anſwering 


to any of the foregoing 
Numbers. 
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I 21122342 5E 9 
20/22/21 2223245526 7128jzc130 
21/23 22123;24/25126,27]28/29 11 


23/2524 25/26]27]28 2913031 $3133 
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282930313233 e 


9 
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1523463 343536 | 
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173 3935 3637138139 
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20'37 3938 3940112 30141 511717 
21384030 40½ 12 131401 5116118]18 
22 39/1 1401 12 13 14 15g 
234 1211234 15 16 / 8“ 20 
2411113112:13114/15 16 12 8911 
| 17,18|19{2of22|22 
1516017 


11 0 480 
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15 . 
17 Aer 
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20 8 —— 00 
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22 9- 36 
23 10... 
24 11— — 12 
25 12 — 00. 
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26 o — — 489 | 
27 I 36 
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29 3 12 
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34 7 12 1 Midnig. 
A 
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The Uſe of the foregoing Tables of Numbers. 


N theſe Tables each Page is divided into two Parts, by a black Line 
drawn down the Middle; and each of the Parts are marked at the 
Top with the Year for which they ſhew the Numbers ; and under that, 
the Les hand Column of each Part is marked with the Days of the 
Month, and the other Columns with the Months of the Year : So that 


if you would know the Number for any Day, ſuppoſe, for Example, on 
the 2oth of March, 1774. 


Firſt, Find the given Year 1774, at the Top of the Table, and then 
under the given Month, which is March, and right againſt the given 


Day of the Month (which in this Caſe is 20) you will find the Num- 
ber 18, which is the Number for that Day; and if from the Number 


that Day. 


The Uſe of the Table of the Times, anſwering to the fregoing Number 
In this Table the Left-hand Column is marked with the given Num- 


bers from 1 1 to 40, and the Figures right againſt any of theſe Ln A 
give the Time W to it in Hours and Minutes. 


E x AMPL E I. 
1 would know what Time anſwers to the Waumber 23 ? 


Anſwer. 10 Hours 24 Minutes afternoon, that is, at 24 Minutes paſt 
10 at Night. | | 3 


EXAMPLE IL 
What Number aud Ti ime anſwers to the 8th of January, 1774. 


Y By the. Tables of Nuinbite 1 find the Number to be 36, and 
en that Number, in the Table of Times, I find 8 Hours 48 Minutes 
EPs that is, 48 Minutes 1 E ight in the Morning. | 


a 


ſo found you ſubtract 1 the Remainder will be the Moes Age for 


A. 


— 
* 4 * 


80 ATiDEt TABLE. 


A. H. M 
At Army — ——|o1 03 
At Amſterdam and Armentic 300 
At Abarwark 


— 0430 
At Abermorick and Autwerklot oo 


At Aldborough ———— 0945 


B. : 
At Beacby, Blacktat!, and be- 
fore the Race of Bl/anguet 
| Thwart of Beachy 
W - At Blackneſs in Bluet, and ai} | 
Belle-Iſie 
Without Bluet, and at Ber- 
wick 
Bourdeaux River, the South 
Coaſt of Bretaigne, the Coaſt of 
Biſcay, and at Bockne/s 
At Breſt, before the Baſe, 
and the River of Bourdeaux| | 
within the Haven fo; 45 
In Bree/ſound, Bloy, and Bal 
timore 9 430 
Before Bremen and at Black-| | 
ney, and in the Channel before} | 


Bourdeaux — o ο,—, 
At Briſtol Key — 4 5 
At Bridgewater 07139, 
Bullen Decy—————-|1930; 

E. 
In Condado— ——— 1200 


| Art Cows, in the Foſs of Caen. 


15 


H. M 
At Cork, Calis, Cape Clear] | 
and in the Creek 4.30 
At Caldy and Camarthen Bayos 15 
At Conca!9 060: 
Without the Caſters 08 
Between the Caſkets and | 
Guernſey, before Cromer, at] | 
Seven Cliffs, and at Catneſs ooo 
At the Caſkets and at Cham 
'bernefs 994: 


in Caliceand Chamberneſs Roadg10 30 


| Before the Haven of Caen, 
in the Chamber, between Cripple 
Sand, and the Croyle, and at 
Calſbot — 


D. 
At Dover Pier, and before 
Dunkirk 


| ; 5 


In the Chamber of Rye - 00% 
Without Cats, at Corpus | 


Between Calis and Dover, 
before Conquer, and at the 


Cbriſti Point, and at Camfer—o1130 Enchuſen — 


North Cape mA tern Enes, and at Exgomonts 


At Emden, before the Elve, 
before the Eyder, and before 


N 


— — 


At Edam WIE 
Before the Eaſtern and Weſ 


OO 
| At Denbeigh and at Down | 
Road 02.15 
At Dort — O 300 
At Dungarven — 4 30 
At Dartmouth — 06 00 | 
At Dublin 8.15 
At Dunbar 900 
At Dungene/ſs and Dun noſe 0945 
At Dover, Deippe, and Deal|10/30 


2 


Foreland — 10 
In the Fair Jſie Road, and at 
the North Foreland 11 

G 


| F HIM 2 
On the Coaſt of Flanders--|1 20 
At Fluſhing OO{4 51] 
Before the Fer in the Chan- 
nel ——- 01030 
Without Fountny — 7 13 
Without the Banks of Flan- 
ders—- — 03190 


At Flamboraugh and i Brid- 
ling ton 04 
At the Porn, i in oy, at at Fol] 

month 

Between Foy & Falmouth, in 
the Channel, and at Faulneſa— 06 

Before the Coaſt of Frieze- 
land, and the Fly N 7130 

Without the Fly———-— 

At Frieze and Fair Ie — og 

At the Frith and Sound, ; 


In Gibraltar Road, Gravel- 
ling, and before Cherburg—--12 

Before Goree, at Guernſey, 
and at Grave/ſend— — 91 

At GEroiue, at 3 and 


—05 


I 


A Geert E. 


Ir 

HM 

Under Holy INand, &at Horno1130 
Before Hartlepoole © 100 
At Huntelif- Hot —— 03145 
At Humber 05 5 


15 
45 


f 


30 


OO 


30 


the Coaſt of Galicia —03 


Thwart of Guernſey - — 09 | 


In the Chamber, and Goree- 
NG — — 


Hl: - 
Before the Hever,. before 


7 od at 1 


— eee ee eee, i | 


att] the Holmes, and before Hume 


Mm 


is| 


Before Hamborough, at Hull, 


ber's Mouth O 
At Haerlem, * de Grace, 


— 


— ———— 


At St. Helens and Harwich, 


and without the Banks of Har- 
With ——— liche 
At Harwich within 171 15 
1 
At Futland Iſlands 120 
On the W. Coaſt of e 0 
In all the Havens on the- 
South Coaſt of Ireland g 5 
K 
Kentiſh Knock — 
At Kel lier — 903 
| At Kingſale —— * 
At Kilduyn - —— 007 
At Kildiv exp kp 9 
L ; 
At Leib — 4120 
At Linn ——— u 
At London——=—— — 9g 
Thwart of Londey, and be- oy 
fore Lynn 518 
At Lynn Half-tid, a at : Lon- 28 
== 


— 2. 


— cog l l 23K 
* ns - n 9 22 
2 * — 2». —  - - 
8 — 
— " 


St. Matthew's Point 


at St. Maloes 


2 © 4b ENCE i ot At, ee Fw 3. 4 + 0g 6 mw, 


| bead of Lower 


82 


H 
At the Lizard by the Lando) 
At Lambay 08 
At Leyfloff and thwart at] it 

without the Banks 
In Zey/l»sf Road, 

Long Sand flead- 


— — — — 


and at 


n 


v9 


10 


M 
Within the Maes at Mal- 


don — 
Before the Maes 
At the Maes, and before 
In Mou/e-hole, at St. Mat- : 
thew's, and within Mount's-bay 
In Milford, at Moonleſs, and 


O5 

Between Mou/e-hole and Fal- 
mouth, and in Milford-havenoy 
In St. Magnes Sound, and 


Magnes Caſtle — 08 
At the Iſle of Man- —=--09 
Before Margato——--11 

N 
At Newport Half-Tide 
At the Weſt End of the) 

Nore — 

Before Nantz J wh 
At Newcaſtle-——-— O5 
Before St. Nicholas 06 


At the Needles, at the Jſie 
of Migb.— 


All the Coaſt 7 Normand 


08 


45, 
Banks, and between Orfor 


30 


200 


045 
OO 


4.5 


ATI DE TABLE. 
Mi 
30 
150 


O 


At Orkne/s 
At Orkney 
At Orfordneſs 
At Orfordneſs without the 


15 


2 


* 


and Picardy — —[10 


Between the Naze and Wars ar; 


 — 


nd Orwell Waves 
At Orfordneſs within the 
Sands 


— — 


* 

At Portſmouth Half-Tide--! 
At the Pens, Porthus, and 
Porftu— 


— 


— 0 


| On the Coaſt of Portugal pg 


In Plymouth and before St. 
Paul's — 
In the Haven at St. PauPs-b 
Before Podeſſemeck- 
Thwart of Plymouth - 


3 
At Quinborough =———- 
R 
At Rocheſter— - 
At Ramkins — 
At Rotterdam, in Robin- 
hood's Bay, and from the Race 
to the Pole-Head —— 


At Rouen and before Rochel 
In Ramſey 


— 


— 


In the Sleeve, between U- 


|: 


11 | '15]and along the Swin — 


at the Spit ts, 2 — 


At the Race of Portland —|9þo 


ſhant and Scilly, at the Shoe, 


A lor 


HIM 
Upon the Coaſt of Spain, 
and in Shetland 
At Scilly, in the Sound, Scar- 
burgh, aud at Staples 
At Seven Iſles, without the] | 
Haven in the Broad Sound —124130 
At the Mouth of Severn, | 
between Scilly and the Lizard, 


24100 


at the Spurn, and Stockton — 5 15ʃU 
Without Scilly, in the Chang 


nel, and at Salcomb- — oo 


At Sedmouth,and at the Staripo 45 


- TABLE. 


H. 
Without ant ——b&9 
St. YVallery — — 033 


Off che Start in the Channe! 7130 
Within the Seyn, and before 


Shelburgh— O 
At Shorebam 914.5 
At Seyn-Head iO 


13 

Within Tervere o 045 
Before Tervere, before the 
Tha nes, and at Tinmouth 
Before the Tees and Tinmouth| 
before. the Bay of Tinmouth--b goo 


At the. Cliffs of the Texel--4[30} 


In Torbay, and before the 
Texel- 
In the Road of the Texel 
At Torgent=— — 


W 
At Vincbelſea 00145 
At the Weilings, and from 

the Weſt End of the WMigbt - ig 
Before the Weilings — 92115 
At FYhitby 300 
In the Sea of Wales and | 

Severn—— — 430 
In FVales 5.15 
At Wells, at Weymouth, i and | 

at Waterford OO} - 
At Weymouth Key-— 20645 


en, at Winterton —— 30 
Thwart of the 1/le of High 

in the Channel, all within ab 
Wight, between the /// ght an 
Beachy by the Shore 815 
At the E. end of the Fight, | 
wn on Wieringben-Flats DD 

x | 

Before Yarmouth — l 20 
At Toughall ———— 4 20 
At Yarmeuth 815 


' I|7armouth Haven 


At the Neſs, by Wiering- 


In Yarmouth Roads and 


1 
Before Ureck———-——{12Þ 
At Uſe — 03 
BetweenUſbant and theMaino [4 
In the Yourd, at the Bay, 


2 ; 
On the Coaſt of 3 30 


within U ban 


In the Zerick Seq: log 
| l 
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16 1 
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The Uſe of the Tin =-T ABLE, in finding the Tan 
/ High- Water. 


* 5 | 


N this Table the Names of the Places being ſet in alphabetic] 
Order, they will always be found under the Letter they begin with, 
as for Example, London will be found -under the Letter L, Torbay under 4 
T, Scilly under S, Sc. and the Figures right againſt an ny Place ſhews Il 
the Time of High-Water at that Place on the Full and Change of the 
Moon. 
Then if it be required to find tha Time of High- Water at any 
Place upon any given Day, Firſt, (by the Tables of Numbers and 


Times anſwering) find the al au and Time anſwering for that Day, 


(as before taught) and to that Time add the Hours and Minutes that 


tand in the Tide-Table againſt the Place you would know the Time 5 


of High-Water at, the Sum, if it doth not exceed 12 Hours, will be 
the Time of High- Water required 4 but if it ſhould be more than 12 
Hours, then ſubtract 12 from it, _ the: Remainder will be the Time 


FX AMP . £ J. 


| Suppoſe it Was e to find the Time of High-Water at London, on N 


the zotb of January, 1773. 
By the Table of Numbers I find the Number for the zoth of January 
to be 17, with which Number entering the Table of Times, I find the 


Tat anſwering to be 5H. 36 M. then 12 — for London in the Tide- 


able, I find againſt it 3 Hours, which added to the Time before found, 


5 gue 8 H. 36 M. for the. Time of High-Water at London on the 30th 


e s. | 5 
8 E N A M P U E . 


ded it was required 10 find the Time: of' High-Water at St. Helen' 5 


on the 19th of Auguſt, 1774. 

Having found the Number as before) to be 22, and the Time an- 
fwering to be 9 H. 36 M. I look in the Lide- Table under the Letter H 
for St. Helen's, againſt which I find 10 H. 30 M. which added to the 
Time (as before) 9. 36 gives 20.06, from which ſubtract 12.00, and the 
Requainder 8 H. 5 M. is the Time of High-Water required. — 
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"WM A TAB LE of the Sun's Declination for the 
: Years 1709, 1773, 1777, and 1781. 
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cal ; 8 | 5 : 
th, Ma - 
der ; 2 
Ws — — 
he Nort Nort North South 
07 22 K 1462 o 14 3 
os 0815 3222 16 14 56 
ny 315 49122. 23 15 15 
ad 54116 07% 22 30 
V 6 16116 2422 37 2 28] 
at 8 2 4 
ne 3916 41122 43 16 1022 
26 57122. 4 16 28122 42] 
Ve 17 14 5116 4-122 4 
2 117 30/22 59122 2c15 455 07Þ0 2317 0212 54 
le 1003 53108 0817 45/2. | 17.1 
| — Pak 1s 
5c[03 3008 30j8 on 17 3623 04 
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A TABLE of the Sun's Declination for th 
þ Years, 1771, 1775, 1779, and 1783. 


© 
2 = > 
= = - 
8 1  p_ 


| 


March | 


i 8 2 'E- 
75.4 < 


October 


| 


Septem. 


— — ——— ﬀ PIE") —_— = a £4. <4 _—____.__ 8 


outh South [South North North North North North NorthiSouth South [South |: 
1123 017 04107 3304 3415 05/22 04'23 o8|18 023J08 19003 12114 28021 51 
22 56116 470% 10004 5711 5 23/22 12/23 0417 48.0% $7103 35014 47122 © 

3122 50016 _ 4705 20115 41/22 20/23 ocſi7 324-7 35103 5805 06022 ogf 
4122 44,16 1200 5 2 5 43015 58 22 255 5817 17107 13]04 21Njt5s 25122 17 
5122 3715 5406 oiſo6 05 16 10% 3 422 49117 01006 5gojog 45/5 43]22 25 


— — 


6]22 30015 3505 78006 28016 33022 4022 44016 4506 28005 08 16 01022 32 
722 23015 1705 15/06 $1116 4922 46/22 3716 28006 ogfog 3116 19122 39 


0604 39 
21 57114 19 


4 2307 3607 2222 57%2 24/15 54155 20006 17/16 54122 51 
4 9407 5 by 39423 0222 1605 3604 58006 40017 11022 57] 


$22 15}t4 ER 510% 13117 oCſ22 52122 31016 11005 42Jos 54/16 37/22 46 


== 


11 


1 


o8 20017 53]23 o6[22 ocſi5 1904 35107 oli 28023 02 
12 o8 42118 09123 1022 01/15 ob 120% 25117 44123 271 
13121 og 0418 23123 14/21 52114 43193 = 48018 00j23- 11] 


14 og 25118 38023 171 4/4 24133 20008 10018 16023 15 
15 1 392 6009 479118 5212} 


02108 32118 3223 180 | 


1 6]20 56112. 18joz 4 % gli 06 ·3 
52 4 if 57% 19/1 29019 2092} 


20 21/1 3600 4 %% 500% 3323 


20 19/11 1500 321 11119 47/23: 
2920 Ae 52 ode 32119 59Þ23 
— : : HE MY | * 


21e 53% 32 NO 160 52/20 12023 | 
1279-46110 10% 39112 12120 24/23 49 Yi 0:J20 11]23 28 

23 19 2609 4801 03:2 32020 35/23 | 29 Yu © it 20% '23j}23Z- 271 
12419 1105 2611 27/12 52120 47/23 2609 55/11 080 * 47/2 3623 266 
| 2118 57,99 03 1 5 2 12 51% 2519 4 % 4% 57.2 uz Oo Es 5 * 


1298 4 8 41 1413 3121 e eee 
Leis 2608 192 37/13 5/1 18023 2 19 15110 o6 
5p 281:8*:x6]07-'5603; Gi 16121 28023 19019 020g 450 
en 3 2414 2827 3823. 16|1 oh 27002 


wo J in: 36 1 155 93 4 14 47 21 477 128 3 
# 10 N | : 


E 


| A TABLE of the Sun's Declination for the 
Years 1772, 1776, 1780, and 1784. 
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T o find the Sun's Declination, by the — 
TN BEE S8. 


ACH Page of the foregoing Tables contains the Sun's Declina- 
tion for the four Years that it is mark'd with at the Top, and is 
divided into thirteen Columns; the firſt of which to the Left-Hand, 
thews the Day of the Month, 'and the other Twelve the Months of 
the Year, ſo that if it be required to find the Sun's Declination for an 
Day, as ſuppoſe for Example, on the 21ſt of Auguſt, 196g: Firſt | 
look for that Table that has 1769, at the Top of it, and then right 
againſt the 21ſt Day of the Month, and under Auguft, I find 11 59, 
which ſhews the Sun's Declination to be 11 Degrees 59. Minutes North; 
according to the Title at the Top of the Column, 
* The Sun's Declination in theſe Tables being calchlated for the Meri- 
dian of London, if you ſhould be conſiderable to the Eaſtward,' or to 


the Weſtward of London, it will cauſe ſome Alteration 1 init; to correct 
£ which, the 


—— — 


— —g—y—q — 22 — — — 
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Fable 5 Variation of the Sun's Declination i is to be uſed as follows. 


Firſ, Look out the Declination for the given Day of the Month, and 
3 for tlje Day following it, and ſubtract the Leſs from the Greater, the 
1 Remainder is the daily Variation. 

Foecond, Obſerve b the Declination be W or 1 

== which you may know thus; if the Declination for the Day following 

1 the given Day be biggeſt, then it is weft but if it be leaſt, it 

3s decreaſing. - - 

Third, Look for the Daily Variation in the felt Colamit af the: Ta- 
BM 175 bis, and fee what Number ſtands right againſt it, and under the given 
1 50 rees of” Longitude; which Number 1s to be uſed as follows. £11 

| the Hifference of Longitude be Eaſterly, and the Declination in- 

Z 1 bre ale it muſt be ſubtracted from the Declination found in the Ta- 
be ade Mega Day ; but if the Declination be ceerfaling, warf 
5 E 
If the Difference of Longitude be Weſterly, and the Declinaſin | 

inereaſing it muſt be added; but if the. Declination be, d ecreaſit i 
75 muſt be labgacted the Sum ing one Caſe, and t : Reepainder in e. 
1 oF will be the Sun's Declination at Noon! in 8 * wa wt # 
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A TABLE of the Right Aſcenſion in Time, and 
Declination of lome of the moſt noted fixed Stars. 


| Right Pecſina- 18 
The Names of the Stars. Aicen. | tion 
255 H. M.] D. M. 
The Br, 45 Star of Artes ——=———— — ot 54 | 22 22 N Kt 
Medufda's Head, AR o $2 39 59 N 
The Right fide of Perſeus k- — og O07 | 48 38 N B. 
The Bull's Eye, Aldebargn ———— — — O04 22 | 16 oo N B. 
The Goat Star, Capella —— 04 59 45 44 N T1 
The,Brizht foot of Orion, Regel. — 05 ot | 03 288 7. 
4 tbotn Horn of the Bulli 005 89 28 21 N Ir 
Orion's Left Shoulder —— ——— — 0 10 06 o4N B 
The Southern Horn of the Bull. 0g 21 | 20 56N L 
Middle Star in Orion's Belt- —— — 56 22 % 258 S: 
| Orion's Right Shoulder ——-——— — [05 52 | 07 20N E 
Fo Auriga's Right Shoulder . |o5 44 44 54N 7 
| Bright Foot of Gemini — 06 20 | 16 38 N Z 
The Dog Star, Syrius ——- — 06 34 | 16 238 J 
2 or the Head of the Northermoſt 7 in 07 20 | 22 24 N I 
The liul Dog Star, Procyon — —|07 26 [65 49 N 7 
e, or the Head of the Southermoſ Twinh——|c7 28 | 28 24N ( 
yara's Heart -— 09 16 [0% 378 ; 
The Lyon's Heart, Regulus a — fog 5312 $56N ; 
"The Lower of the Pointers ————-————|10' 45 5% 4aiN 
The Upper of the Pointers -— — 110 e 1 6 6 
"The Lyon's Tail, Deneb— — [II 2 | 
. of the two laſt in the Square of Greaz 7 Bear | 
 Thefirft in the Great Bear's Tail — — 
The Virgin Spike — — 
The middle of the three ; in the Great Bear s Tail 
La but one in the Tail of Hydra — 
Taſt in the Great Bear' s Tail. — I 
Arelur us age wmn— 
N e. in the Souther Balance— — 1 
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A TABLE of the Fixed Stars: ry” 


* 


The Names of the Stars. 


Bright Star of the Crown ———— 

Bright Star in Serpent's Neck — 

The Scorpion's Heart, Antares 8 
The Head of Hercules . 
In the Head of Ser pentaride |< — — 


Bright Star in the Dragon's-Head 
Lyre, or the Harp 
Swan's Beak 
Bright Star in the Eagle — — — 

The Swan's Tail — — eee 9: by Yea 


— — — —— 


Pegaſus's Mouth— — . 


Fomelhaut ——-» 5 

Pegaſus's Wing, Marchab _ — 
Pegaſus 5 Leg, Scheat — 
Caphus's Knee 3 
The Head of 3 — 


End of Pegaſus's Hing. Algenib — — 


Pole Star — 
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75 of Andromeda — 
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To work an Obſervation, or to find the Latitude | 


of the Place by the Tables of the Sun or Stars | 


Declination, and, their Zenith Diſtance, &c. 


Note, 


7 HEN you take an Obſervation of the Sun, by the com. 
mon Sea-Quadrant, the Degrees and Minutes that your 
Stght-Vane ſtands at being added to the Degrees that your Shade or- 


Glaſs-Vane ſtands at, will give the Zenith Diſtance (or Complement | 
of the Meridian Altitude) with which and the Declination found in the 


Tables, you may-find the Latitude as follows, 


Firſt, Take Notice whether .the Sun or Star be to the Northward | 


or to the Southward of you at the Time of Obſervation ; if they are 
to the Northward, call your Zenith Diſtance North; or if they are to 


the Southward, call it South. Then, 


Second, If the Zenith Diſtance and Declination are both North or | | 


both South, ſubtract the Leſs from the Greater, the. Remainder will 
be the Latitude you are in, of the ſame Name with the Declination, 
if that be greater than the Zenith Diſtance, otherwiſe of a contrary 
Name: - | 


Example I. Being at Sea on the 23d of Auguſt, 1171, I obſerved 
At Noon, and had on my Quadrant 8.34. (and the Sun to the North- 
ward of me) what Latitude am I in? 


Zenith Diſtance _ 8. 34 North 
Declination — — — 11. 29 North 
Latitude by Obſervation — —— - 2. 55 North 


Example 2d. Being at Sea on the 2 3d of December, I took the Alti- 
tude of the Dog-Star Syrius, (on the Meridian to the Southward of 
me) 60. oo, I would know the Latitude? 

Note, In all Caſes (except where the Object is obſerved on the Me- 
ridian below the Pole) if the Meridian Altitude be given inſtead of the 


Zenith Diſtance, (as it is in this Example) then ſubtra& it from 


90. oo, and the Remainder will be the Zenith Diſtance. 


Meridian Altitude from go. oo, leaves the Zen. Diſt. 30. oo South. 
— 46. 23 Soul 
13. 37 North _ 
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Star's Declination, (by the Table) 
Latitude by Obſervation ——— — 


dS = 


e | 
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To work an Obſervation. 


Caſe the 2d, If the Zenith Diſtance and Declination be one North 
and the other South, add them together, and their Sum will be the 
Latitude in, of the ſame Name with the Declination. 

Example 1ſt. Being at Sea, on the 3d of November, 1771, I obſerved 
at Noon, and had on my Quadrant 8. 17, (and the Sun to the North- 
ward of me) I demand the Latitude ? 


Zenith Diſtance — 08. 17 North 
Declination — 15. 06 South 
Latitude by Obſervation — 23. 23 South 


Example 2d. Being at Sea on the 21ſt of June, 1769, I took the Al- 
titude of the Bright Star .in the Harp Lyre, (on the Meridian to the 
Southward of me) 51. 00. I demand the Latitude. 


Complement Altitude, or Zenith Diſtance 39. oo South 
Star's Declination — — 38. 33 North 
Latitude by Obſervation ———— 77. 3 2 North 


The foregoing Rules are for oblerving by the Sun or Stars, when 
they are at their greateſt Altitude, or upon the Meridian above the 
Pole; but as in ſome Parts of the Earth the Sun does not ſet for ſeveral 
Days, and ſome Stars never ſet; in that Caſe they may be obſerved 
upon the Meridian, twice in the 24 Hours, that is, once at their greateſt 
Height (as before) and again, when they are the loweſt, or upon the 
Meridian below the Pole; to work which Obſervation take the fol- 
lowing Rule. 

Add the Complement of the Declination to the Meridian Altitude, 
the Sum is the Latitude of the ſame Name with the Declination. 

Example, Being at Sea, I took the Altitude of the Pole Star on the 
Meridian below the Pole, 46. 21 I demand the Latitude? | 


Meridian Altitude — — 46. 21 
Complement Declination — 01. 56 North 
Latitude by Obſervation — —— — 48. 17 North 


The 


Remarks hy the Rewiſer. The Author in the above Rules and Examples, takes the Sum 


of the Numbers found on his Quadrant, and works with it, as if true, to find the Latitude: 
But the Latitude ſo obtained will be ſeveral Minutes from the true Latitude. For obtain- 
ing which, the Zenith Diſtance, as found by the Quadrant, muſt be firſt corrected, as 
ſhewa in the Mariner's' Compaſs Rectiſted. | 


L 98 
The Uſe of the TABLEs of the Sun's and Stars 
Right Aſcenſion, in finding what Time any known 
Star will be upon the Meridian, on any given Day. 


Rule, Look for the Right Aſcenſion of the Sun and Star in the fore- 
going Tables, and ſubtract the Sun's Right Aſcenſion from the Star's; 
but if the Sun's Right Aicenſio!; be biggeſt, add 24 Hours to the Star' 8 
Right Aſcenſion, and then ſubtract the Sun's from it, the Remainder 
will be the Time of the Star's coming to the Meridian after Noon, 

Example 1ſt. What Time will the Lion's Tail Deneb, be upon the Me- 


ridian, on the 14th of April? — h. m. 
Star's Right Aſcenſion . 11. 35 
Sun's Right Aſcenſion OI. 32 
Time the Star will be on the Meridian- —— 10. 03 at Night 


Example 2d. What Time will the Bu/Ps Eye be on the Meridian, on 
the 26th of Ofober ? 
; Star's Right Aſcenſion 4h. 22m. add 24, makes — 28. 22 
Sun's Right Aſcenſion - 14. 04 
Time the Star will be on the Meridian 14. 18 That is, 
Ottober, 26th, at 14h. 18m. from Noon, or at 18m. paſt 2 in the 
r. of the 27th. 
To find what Star will come upon the Meridian, at any given Time. 
Rule, Add the Time from Noon, to the Right Aſcenſion of the Sun, the 
Sum will be the Right Aſcenſion of the Star required to be known, with 
which enter the Table of the Star's Right Aſcenſion, and find what 
Star's Right Aſcenſion agrees with, or comes the neareſt to it, and this 
is the Star required. 
Example 1ſt. 1 would know what Star would be on n the Meridian, a- 
bout Eight at Night, on the 7th of Aprit Þ Let, R. mn. 
Sun's Right Aſcenſion 8 OI. 06 
Time from Noon ———— 08. 00 i 


Right Aſc. of the req. * the neareſt to which og. c 18Hydra's Heart 


— — —— 


Example 2d. I would know what Star would be on. the Nieren Al | 


z paſt 2 in the Morning, on the 26th of June h. m. 
' Sun's Right Aſcenfion——————— 06. 22 
Time from Noon — —————14. 18 


Nt. Aſe. ofreq.Star, neareſt to which ĩn the Taviee 20, 37 is Swan . Tall, 


£44 ew. £Aa a. 
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and 


A TABLE of the Latitudes and Longitudes | 
gitudes fror 


of Places accounting the Lon 
the Meridian of LONDON. 
Places Names. | Latitude. [Longitudeſ| 
bee The Coaſt of i Ke 
England. D. M. p. M 
Erwick — —|55 48 for 45 
Newcaſtle—=—j55 12 or goW 
Stockton —54 33 jor 25 
Spurn — — N 45 soo 13 E 
Yarmouth — ——52 40 fot 40 E 
London — — —51 32 ſoo oo 
North Foreland — 61 25 ot 24 E 
Beachy Head ——50 46 oo 25 E 
Dunnoſe — — —{50 38 Fol 23 
Portland — -—j;o 30 8402 44 
1 1 — — —[50 07 03 47 
Lizard —:— — 449 57 805 14 
[Land's-End — —J;o0 06 % oo - 
St. Mary Scilly — 57 806 108 
Hartland Point — P51 6 o4 35 5 
Lundy Ile — —J;51' 20 o4 408 
Briſtol — — —|51 33 4 35m, 
St. David's Head —{ſ5x oo jos 22 8 
Barſey Ile — —52 44 ſos o g 
Holyhead — —3 23 o4 50 
Liverpool — 53 20 [o3 oo 
Whitehaven — —654 25 ſo3 30 
|Carlifle — — —54 47 o os 
The Capit of Scotland, | 
Cligow — — * 521 4 85 
N. Part of Sky 1157 45 Zo5 45 D 
N. Part of Lewis Ifleſ58 2008 07 20D 


Places Names. Latitude [Longitude 
D. M. b M1. 
Aberdeen — —-57 24 NO 40 
Dundee — ——56 28 Noz 40 
Edinburgh — Wl 58 Nlo2 59 
The Coaſt of Ireland. | 
Dublin—= — —53 12 56 56 
| Wexford— — —{52 13 (57 27 
| Waterford— — —52 0928 40 f 
Cork — — —-51 4989 308 
Cape Clear — —-51 17 b. 1 18 
Limerick — ——62 23 1 29 35.5 
Galway—= — —563 g pYo 40% 
Slime Head — —53 20861 16 8 | 
| Londonderry— —155 _ 00. 7 50 
[Belfaſt— — —54 39 o 320 


The Coaſt of Holland and Flanders. | 5 


ScaWwW— — 257 
Helighland — —j54 
Hambrough — — 
Embden — — — 
The Fly — 
— [The Texel 


Amſterdam; — 
Rotterdam — — 
The Brill 


wort 4 5 


—_— > 


Sluice — — . 
Calais —— — — 50 
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The Coaſt of France and Portugal. I | 


Gaſkets — — — 


2 Diep— — — 49  56No7- 
&.||Cape de Hague — 49 4% Noz 
—49 50 Noz 


Guernſey — — — 49 33 Noa 
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By [_98_] 
_A TABLE of Latitudes and Longitudes. 
Places Names. | Latitude Longitude] Places Names. | Latitude 3 
| | | 
The Coaſt of France | 
and Portugal. D. M. D. M. | b. M. PD. M. 
Morlaix — — —J48 33 [03 49 Ancona —— — —43 40 4 26 
Uſhant — — —j48 30 os o2 [Venice —[45 25 2 10 
Breſt —— — —448 23 [04 25 Lepanto —138 10 [22 52 
Penmark — ——|47 48 o 24 [Cape Matapan ——{36 33 22 41 
lleile — — —-47 20 [03 16 [Cape St. Angelo —36 32 fſ23 56 | 
antz — — —147 14 ſol 39 [Athens — [37 58 [24 og 
Iſland Dieu — —]45 34 Z02 13 g Cape Martelo, S. g 
Ifle of Ree, — —46 10 Sol 39 P part of Negropont „„ 
Rochel — — 46 10 Col 11 -||Cape Monte Santo 40 26 25 oa 
Bourdeaux —— —44 50 Þ 'o0 38 5 || Gallipoly 49 33 £27 20% 
Bilboa — , — —43 298 02 5888. Conſtantinople ——|40 59 21028 56 
Cape Ortegal— — 44 04807 48 2. Smyrna — 38 28 — 27 25 8 
ape Finiſter— — 443 12 jog 40 ||Epheſus —[38 O C27 53%. 
porto— — —41 10 jog 25 Antiocheta 36 30 832 46 A 
Burlings— — —1j39 35 [og 24 [[Scanderoon 36 3 836 30 5 
ock of Liſbon — 38 54 09 50 [| Tripoli— —/34 38 [36 15 | 
Cape St. Vincent —136 53 09 6 [Alexandria ——31 io 30 19 
aa —. 36-33 0 o Cape Roſato——32 48 21 25 
ape Trefalgar——136 10 o on [Cape Miſerato— — 32 21 16 17 | 
— — - i N os” 1 e iin 
On the main Continent within the Straits. n oc 1 77 | 93 | 17 . ö 
ibraltar— "6 12 r W n — 77.92 6 19 | 
ape de Gat—_ * 3 40 or 4200 Asier WE: 39. 5. 
Cape Paul— ——1[38 15 lo. os. (Cape de Tres Forcas35 . 30 joz, o04W 
ape Martin—, —|38 46 ſoo 40 Tetuan —7/35.. 27. jos oo 
Barcelong— ——[4r 26 22 18 [Ceuta — —865 54 104 45 
Wale ——43 18 þs - 27, Lager ———=—:35 e 
oulon — — —[43 o77]6 o2 8 ][ ja. n 
' 4 - 2 . Iſlands within the Straits. 
Leghorn— — —[43 28 8% 35% [Alboran—— ——7 
Rome ——— — 1 $54$|t2 455 Formentaria — 
aples·— —10 51 1 46 & Via -— 38 
Cape Sparteventuro [z) 55 16 55 Majorca City — 39 
ape Collone | 38 56 [18 o [Port Mahon — 
allipoli =————-[39 56 18 43 (Gallita 37 
Cape St. Mary — 59 45 ig oo |S. end of Sardinia— 38 


N. end of Corſica — 43. 
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A TABLE of Latitudes and Longitudes. 


Cape Spartel———J 35 "50 
Pallee - . 


62 36 


St. Maries — 
30 27 
26 04 The Canary Iſlands. 
23 41815 e 
20 _ 32 5117 Ferro — 27 54 19. 4 
15 28 Palma. — 8 40 17 30 
14 43 2. [Gomera — 806 II/ ..og; 
— 13 os. Tenariff —_—| 23 316 28 
— —08 36% 579 Madeira Weſt end 32 44＋¹¹⁰ 7 268 
onſerado —o6 '05--* 13 4 Santo —— 33 12S=hi5 6408 
04 13 ICanaria  —27 Fa ffY 108 
04 16 I Forteventura — 28 3 26 F|, 
38 1 — 29 02 | 45 


St. Georgeꝛ⁊yöæ 
Tercera ——— 438 
St. Michael. — 


Places Names. Latitude Longitude Places Names. | Latitude Longitude 
* 3 1 — 
Iſlands within the TY Mu. b. M. i M bb. N 
Straits. | 
OT YODA 43 34 log 38 Aſſinee —'o4 15 ſoz 19W 
L tr 4 4 Cape three Points— 04 
Lilboa 42 45 ſit oo [River Volta 
Meſſina —38 o7 [16 20 {iRiver Formoſa 
Maritimo —o— 38 12 7 og [Cape Formoſa— 
Cape Paſſaro 36 38 f 40 [New Callabar— 
Malta — 35 53 414 32 Old Callabar 
orfu — 39 42 3. 20 Ob River Camaroons 
Zephalonia ——— 38 1521 oog River Angra 
Zant —— —37 46% 21 14 [Cape Lopez 
Motrea— —— 36 528 21 328 [River Congou— 
[Lemnos + ———1|39, 5925 37 F\|Angola 6 | 
Scio n—— 22 |20 12 [Cape Negro | 
C. St. John Weſt d 35 15 [a4 oo Cape St. Thomas —J24 j 
end of Candia Cape Bona Eſperance[34 | 
ape Solomon Eaſt 1 235 o h © of = | 
end of Candia 55 77 The Weſtern Iſlands. = 
City of Rhodes—— 36 42 28 05 
Weft end of Cyprus 34 57 32 23 [Corvo — 
| ja end of Cyprus 35. 31 135 . 090 [Flore — 
Fial —— 
"The Coaſt of 1 and Guinea). . 
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"A TABLE of Latitudes and Longitudes. 


Places Names. | Latitude PREY Places Names. | Latitude [Longitude 
Cape de Verde |. 
Fad. D. M. D. M. D. M. D. N. 
St. Vincent ———-[17 04 24 39 | Viſegapatam ———17 43 83 57 
St. Lucia —- 17 0027.24 30 S Cape Palmiras— —|20 42 8) 52 
St. Nicholas ———|16 50 33 48 >| Bengal— — — —22 17 | 92 21 
Bragg —— —|14 28 424 02 g Cape Negrais— — 16 23 f 93 oo TE 
Fuego ——|14 50123 41,5 |Malacc— — —p2 12 f 102 
St. Jago — — —|15 08 8/22 56 =-| Siam Entrance— —|1 4 18 Cle 55 N 
Ile of May is 14842 028 Cambodia Entranceſio 28 2 [105 ooch 
Iſle Sal — — 16 50 ſzz 8 ||Cochin — — —J14 05 £1107 56 8 
Bonaviſta 16 os I22 7 [Canton— — ——ſ23 1481113 06 5 
— Amoy or Quemoy—z4 35 116 50 
The Southern Iſlands. Lampo— — — —[29 59 120 35 
St. Matthews —jot 308 06 Oi Nanquin— — —132 L ol 
Aſcenſion 7 408 [14 25W; 
St. Hellena —j16 o0S ſob 14W) Iſlands in the Eaſt-Indies. 
Fernandepo — — bz 40 Niro 30 E 
rinces . —[21 40 Nog 15 E Madagaſcar YS. endzß5 47 460 10 
St. Thomas — — bo oo sos 20 E or St. Lau. 
Annabona — 02 105 07 27 Elrence— *. 12 10. 6 OS 
| Mayetta— — —j13 10 [45 38 
The Cn OT OE TI n e -—lis or. is 3 8 
| . Comero — — — f 4087143 50 
Cape Laguſias— —]34 54 SI 20 St. Juan de Nova— 16 308142 40 
ape Corientes— —j23 40 8836 17 ||Mauritius— — — 20 10 152. SSP 
Moſambique — —ji5 04 Sj41 10 [Diego Roys— —|ig 50 3.61 305 
iver deFugos —— 00 14 8&1 15 Romiras 2 8 = © 
Cape Baſſos — — 04 o 47 38 Caftelmas-- wy --408 8 67 73 
Cape Guardaſoy —ji1 44 |51 20 Amſterdam— — —38 40 72 452 
Cape Roſulgat— —j22 41 69 45 ©|St. Brandon — —16 38 664 30 = 
Cape Muca— ——23 32 859 43 8. Diego Gratioſa— —08 40 68 25 
uſſer— — ——49 453149 205 |Quebela— — —03 53 [52 36 
Bt > ar 10s 25% [Baſſos de Chagos — 00 55 168 45 
3oa— — —d15 31 bh 3 502 |Yas de Diego Rays 00 20472 oo 
allicot — —j11 16855 3oF Maldivia IN. end o 14 803 04 
3 8. * ||Maldivia + 2 
chin eee 8. end 00 25 5176 22 
ape Camarine——ſo7 50 7 25 [[Malique— — —09 oo H 58 
Fort St. George —[13 11 Bo 32 ſ[Sacatra— — — —I2 21 2.154 os 
Dew Point — —ſi16 o8 81 32 en — * 04 5155 04 
- 85 6 
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A TABLE of the Latitudes and Longitudes. 


— eo 


| 
Places Names. | Latitude * Places Names. | Latitude Longitude 


Verkins Iſland 2 22 . 04 07 | Guatimala— — —ſt4 25 =j:or 00 
Naſſau Iſland— — 54 o 32 | Panama— — — 68 50& 81 52 = 
Bencola — 55 104 o8 | Bay Bonaventura — 03 24 ][ 78 06 2. 
Sumatra SE end — 5 22 floß 10 Iſle Gallopega— —jo oo | go ro 
Engano— — ——{05 50 [101 43 | Cape del Ajugo O06 30 84 5o3 
Selam — 8 20 02 13 | Lima— — — —12 15 8 77 30 * 
rinces Iſand — p 3051104 02 |Arica— — — — 8 292] 73 10 f. 
antam in Java 056 11 —|103 55 [La Sereua— — —- 429 02 76 22 
Batavia . — — 6 163.06 46 JI. Juan Fernando —]z3 15 83 18 


ude 7 | 
=. ROS ap moe TO | 
| 8 Hands in the Eaſt D. M. D. M. America, in the D. . X. 
; 1 Indies. | 
A Souch-Sea. 
EEC e e 
| C. Gallo, in Zeloan-ſc6 07 Z 81 15 Cape St. Sebaſtians--J42 45 27 55 
* == |Yas de Amber — —joo oo f 8. 52 30 [Cape St. Lucia ——z3 20 ff 46 
Andaman — 12 10 93 32 [Cape Corientes—— f 40 8 [109 30 
N 5 Nichobar — 7 * 3 49 | Aquapulco— — — i) og 104 18 
Sumatra NW end —P5 nd 2 94 50 Aquatulco— — —|i5 27 Flo 03 | 
=| 


> £74 4 
8 


n ee 
2 2 IL \ 


THO IMF oO 


ava E. end oB 3281113 30 ©] Baldivia—= — ——[39 35 8. 81 10 
traits of Sundy —f6 o2 91105 46 Port Steven — ——46 50 8 82 36 
Banca S. end 03 20 106 455 Cape Victor)— —52 oO 83 10 


Borneo St point — 03 54 113 3708. Cape Horn— — 37 58 79 55 
Bandy Iſles— — 25 55 127 178: — 


S. end O 10 [119 078 

Celebes key end ot 40 21 20 || 
Mindano W. point 06 40 119 15 
rneo N. point — 07 10 ri of 


The Coaſt of Brazil from Cape Horn 


| 
| 
| 
to Cape Roque. | 


Magellan E. entr.— 52 oo {75 oz 


— RE Hh * Auf 


.. FSW. poĩntſi 2 30 20 10 [River Julian —48 40 74 | 
[-uconia 1 NE. point 18 35 = 120 og | Cape Blanco near Ls 4 | a4 
Anian W. point 19 305107 oo River Camaroons 50 172 OT &i 
E. point 19 55 8199 55 2-6 


Buenos Ayres, or 
River Plate— — : | $47 of 
River Grand— —ſz3i 55 52 O08 
St. Katherines— 40 


S. point [22 008/119 56 
N. point 25 30 5120 45 
Piſcadore Iſles— —'23 309118 35 
[land Chuſan— —!;6 38 [120 35 


Formoſa 


| 23 00 3 42 20 8 
Japan E point 35 30 140. 30 Spirito Sancto '9 59 00 42 10 
| point; 35 00 128 30 P. Segufa— — 10 34 40 35 


| . Bay Todos Sanctos 12 | 
| 1 . . River St. Franciſco 18 50 37 50, 
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0 TABLE of Latitudes and Longitudes 


| 


> Places Names. | Latitude Longitude Places Names. | Latitude Long 1 
I . | — £ 
The Coaſt of D. M. [D. N. | D. M. [D. M 
Brazil, &c. . N W wo 
= 5 „ 3 —— 
Cape St. Auguſtine 8 35 8835 20 .I St. Bartholomew —Þ7 52 62 06 
Cape Roque — — ofs oo 8835 47 WhSt. Martins — —ji8 o6 [62 10 
Triſtian de Cunha—|z7 os gt; 24% Anguilla — —þ8 17 |6z2 13 
Trididada— — —l20 30 $zo oo Virgins— — ——j18 30 £103 252 
e St. Cruz— — —17 523663 308 
Mai ; elne Bieque— —— —118 00 7163 15 
ain Continent in the Weſt-Indies Porto Rico St. Johns [18 30 2 65 37 Z 
7 — —— —— St. Domingo Hitp. [18 25 3 9 308 
R. Amazons Entr.—o 00 [49 i Port Royal Jamaica |. + a A 16 22 4 
North aſs = 3 e Eaſt end of Cuba—jz2o i5 73 55 
— |: 25 %% % [[Havannah— — 22 40 82 55 
;Qranoque— e <6 15.7 3 5 Bay of Hondy— —j22 45 83 40 
Spe Conquibaca—12 40 2470 42 [Cape St. Anthony—I21 45 85 22 
Carthagena— — —jlo 28,475 21 - — 
Scots Settlement or 30 2178 45 3 | | 
Nicaragua Entrance i 25884 15. Iaunds. 
Cue Catoche— — 21 10 86 10 nnn 
Campeachy— — — 9 30 [92 10: 
| 9 ac 
La Vera Cruz — 9 12 [97 48 [Bermudas — — 32 25 [63 40 
Eſcondido— — —jzo 20 [89 30 [N. point of Baha- | 
\Cape Florida -E 57 13 30 ma Bank "7 „ 
a Bahama Ifland— —fz6 50 179 36 
The Caribbee INands. Abacco 8. point — 126 OO 73 46 
| : Se Harbour Iſland— —j25 37 j6 47 
Tindado—. — —{10 Andros N. point —|25 10 [78 50. 
Tobago W. end — t. Providence 8. point [25 o0 S7 20 < 
Granado— — ii Ilathera 8 point — 4 40 875 562 
Barbadoes— — — 12 Cat Iſland— — —J24 25 75 2 80 
St: Vincent — 41 Watling Iſland— —j24 03354 358 
St. Lucia— — —|k3 Rum Rey— — —23 458274 F008. 
Martinico- — 1 4 Exuma— — — —[23 229175 $55 
Dominico— — —|i 5 8 Crooked Iſland 5 22 56 64 12 
Marigallante — — 1 5 = | N. point — — 
Guardalupe — — 16 Atkins Key— — —22 17 [74 05 
{Monſerat— — — 6 Meraparvouz — — 21 58 74 45 
Antigua — — — 17 Atwood's Key — —23 10 73 35 
Nevis — — —|t7 French Keys ———jz22 40 3 40 
St. Chriſtophers — i Mayeguana— "7 WE | + 92 46 
Barbuda— — _— Hogſties— \ 29 2 > 33s þ 


E 3 
A FABLE of Latitudes and Longitudes. 
TO — 42 — 
= 7 places Names. Latitude [Longitude | Places Names. | Latitudd Longitudeſ 
= | 
. Uros Coaſt of Hud fo M D M 
Bahama Iſlands. j|D. M. D. M. | ſaute Pay & Straits | 15 . 
5 6 clus — —— — — — — — 
ö GR 7 on Wo #1 
os Bank N. | | — 
5 Tr. 50 e Cape Walſingham—b2 35 55 
> Twks Iſland 21 35 No o$W|[Mansfield Iſile - 6 : 
1 Abrolho N point —ſ2z 35 Neg. o6W||Cape Jones ———[54. 58 
8 Fate Wreck 20 10 N68 15 WI Rupert's River —-51 26 Ss 
8. oY : Albany River — --[52 592 
8 . 222 8 0 
8 The Coaſt of Carolina, Virginia, Mary- 1 CRP #4 3 
| land, Penſilvania, New England, and 1 Nell. 47 = 
| Newfoundland. N hp 5008 
ö | Cape Churchill——159g_ oo 5 20 8 
: 5 3 Cape Southampton - 1 48 * 
- + haries 1 own up- I 5 Shark Point 464 5 5 
. on Aſhley River 5 Nottingham Iſle 1 53 
Cape Hatteras 135 Q. Ann's Foreland 63 . 45 
, ape Henry ——— 37 Reſolution Iſle—.—'6r O04 
Mt 1 Cape Charles —— 37 Cape Farewell — 458 
Cape Hinlopen— 38 4 X - | my kn pig" 
New TATE The Coaſt of Iceland, Greenland, No 
Cape Cod 42 Zembla, and Northern Iſles. 
Boſton 42 | | 
Cape Sable —— 43 Sound Royal ---— 66 
; Iſle Sable 44 | |Bargazar Point 6 
2 Cape Britain 45 |Whales Back — 5 
2 uebec —'46 2; Merchants Foreland 63 
Bay of Breſt —— |52 Halliford=———-j64 
> Bell Iland ———/5 Fair Foreland— —|66 
2. Cape St. John 50 Grims Iſland — 7 
S| Cape Bonaviſta — 49 Weſtmania Iſles— 63 
> Trinity Bay Ent. — 48 Iſles of Fero———[62 
Conception Bay——/48 Beerenberg, - or } 
x John Main's Ifle 37“ 
(Point Look. out — 76 2 
6 Horn Sound — 76 | 
| Fair Foreland— — 79 
* B Hacluit's Foreland 59 
# Helie's Sound— — 78 
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hriſtiana x- 


Maeſterland . — N i 


$ A TABLE of Latitudes and Longitudes. 
Places Names. 0 Latitude [Lo Places Nana Latitude [Longitude 
— — — N ea r 
The Coal So 
Greenland, Nov 
| Zembla, and Nor- dt. [Þ. * 
thern Iſles. 
{Lee's Foreland— —78 oz Gotterburgh— —57 50 flz 15 
Whales Head— —77 18 Elſinore ä - 156 22 [i2 42 
Hope Iſland 76 18 Copenhagen $5 4t- lia $0 
* 11 or Bear Iſle- 974 30 Valſterborn —— 5 $ 28 [13 oo 
Admiralty Ile— — 75 os Kalmer —5 40 [16 3 
23 Borrough —j750 oo Stockholm 59 20 fie 306 
ape Candinoſe——j69 o Wybourg ——— —jo 52 [29 16 
Catnoſe the. Peterſburgh ——— 60 oo Z = 25 
Narva 59 17 828 25 
Revel — —[59 25 5124 $17 
Riga — —57 og 155 
= || Derwinda 57 15 2j22 ob 
Koningſberg 54 43 KAR 357 
Dantzick —54 2298 36% 
Wiſby in Gotland 57 30 fi8 30 
Bornholm 55-13” 4 
8 50 Straelſound 54 25 [13 16 
Stadland 952 Lube cx ——54 06 þg 55 
North Bergen — —6⁰ 10 Anout — 56 50 li 06 
Naze of orway — 57 1 e e. — 5 — 10 = 
Non — —— > lio 
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, 
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The Latitudes © ny two Places being given, to find the Differ 


ence of Latitude between them. 


Rule, If the Latitudes are bot 
' the Leſs from the Greater, 
af Latitude, 


h'North, or both South, ſubtract 
the Remainder will be the Difference 
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taken in, will give the Difference of Latitude in 7707 Miles: 


Rules for Latitude. 105 


But if one Latitude be North, and the other South, then add them 
together, and their Sum will be the Difference of Latitude, _ 
Exampl erft. What is the Difference of Latitude between the Li- 
zard and Barbadoes ? | "BE. > 
Lizard, in Latitude — 49 57 N. 
Barbadees, in Latitude -—— ——— 12 58 N. 
The Difference of Latitude 20 59 
Example 2d. What is the Difference of Latitude between Jamaica 
and Cape Bona Eſperance ? 


Jamaica, in Latitude 17 40 N. 
Cape Bona Eſperance, in Latitude 34 07 8. 


The Difference of Latitude 51 47 which De- 
grees being multiplied by 60, and the odd 47 Min. - 60 | 


Rules for Latitude. 


The Latitude fail'd from, and the Difference of 1 being gi- 
ven, to find what Latitude the Ship is come into. 

Caſe the 1. When you fail from North Latitude to the Northward, 
or from South Latitude to the Southward, add the Difference of Lati- 
tude (it being firſt brought into Degrees, if need be, by dividing it 
by 60) to the Latitude ſail'd from, the Sum will be the Latitude you 
are come into, of the ſame Name with the Latitude ſail'd from. 

Example 1ſt. A Ship from a Place in the Latitude 14 10 N. fails 
to the Northward till ſhe makes her Difference of Latitude 98 21. 
What 2 29 is ſhe come into? 

atitude fail'd from ———- —— 14 10 N. 
Difference of Latitude 25 21 
Latitude come into — 8.31 N. 

Example 2d. A Ship from Latitude 29 17 8. alls to the i 
till ſhe makes her Difference of Latitude 3747 Miles : What Latitude 
is ſhe come into? | OX 11 

Latitude ſail'd from 917 8. 

Difference of Lat. 374 Miles, divided by 60 makes 66 Ih 


Latitude come into — — — 35 JL bo 
| "Pe 1 


£ 


/ 
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© Caſe the 2d. When you ſail from North Latitude to the Southward, 
or from South Latitude to the Northward, ſubtract the Difference of 
Latitude, if leaſt, from the Latitude ſail'd from, the Remainder is the 
Latitude come into, of the ſame Name with the Latitude you ſail'd 
from. | 

But if the Difference of Latitude be biggeſt, then ſubtract the La- 
titude from the Difference of Latitude, the Remainder will be the La- 
titude come into, of a contrary Name to the Latitude you ſail'd from. 


Example 1ſt. A Ship from Latitude 49 14 N. fails to the South- 
ward till her Difference of Latitude be 521 Miles. What Latitude 1s 
ſhe come into ? 

Latitude fſail'd from —.— 49 14 N. 
Diff. of Lat. 521 Miles, divided by 60, makes 08 41 


Latitude come into 40 33 N. 
Example 2d. A Ship from Latitude 4 18 8. fails to the Northward 
til] her Difference of Latitude be 10 24. What Latitude is ſhe come 


into ? 
Latitude ſail'd from 
Difference of Latitude 


„0 8. 
— 10 24 


Latitude come into c6 o6. N. 


Rules for Longitude. 


The Longitude of any two Places being given, to find the Difference 
of Longitude between them. 


Rule. If the Longitudes are both Eaſt, or both Weſt, ſubtract the 


leſſer from the greater, the Remainder will be the Difference of Lon- 
gitude. 


But if one Longitude be Eaſt, and the other Weſt, then add them 
together, and their Sum (if leſs than 180 Degrees) will be the Diffe- 


- 


rence of Longitude ; but if it be more than 180 Degrees, then ſubtract 
it Nom 360.00, and the Remainder will be the Difference of Longi- 
| tude.. | | 


Example 1. What is the Difference of Longitude between Cape 
Finifterre and Antigua, W ITS. 5 | 


Cape 


l 


18 


Rules for Longitude. 107 
Cape Finifterre, in Longitude — 09 40 W. 
Antigua, in 3 —— 61 45 W. 


The Difference of Longitude — 52 05 


Example 2d. What is the Difference of Longitude between Barce- 
lona and the Rock of Liſbon ? 


Barcelona, in Longitude 02 18 E. 
Rock of Liſbon, in Longitude og 50 W. 
The Difference of Longitude —— 12 08 


Example 3d. What is the Difference of Longitude between the S. E. 
Point of Japan, and the Iſland of St. Chriſtopher? 


S. E. Point of Japan, in Longitude — 140 30 E. 
St. Chriſtopher's, in Longitude. —— 62 40 W. 


Exceeds 88405 10 
Subtract it from 360 20 


Remains the Difference of Longitude - 156 50 

The Longitude ſail'd from, and the Difference of Longitude being 
given, to find what Longitude the Ship is come into. 

Caſe i. When you {ail from Eaſt Longitude to the Eaſtward, or 
| from Weſt Longitude to the Weſtward, add the Difference of Longi- 
{ tude to the Longitude ſail'd from, the Sum (if leſs than 180 Degrees) 
is the Longitude come into, of the ſame Name with the Longitude you 

ſail'd from. 

But if the Sum ſhould be more than 180 Degrees, then ſubtract it 
from 360.00. 'and the Remainder will be the Longitude you are come 
into, of a contrary Name to the Longitude you ſail'd from. 

Example 1ft. A Ship from Longitude of 48 21 Eaſt, fails to the Eaft- 


ward, till ſhe makes her Difference of Longitude 287 Miles. What 
Longitude i is ſhe come into ? 2 | 


Longitude faild from — — #3 
Difference of Longitude 287 Miles, or 04 47 


Longitude come into 53 o8 E. 
Example 2d. A Ship from the Longitude of 178 47 W. fails to the 


Weſtward till her Difference of Longitude be 12 17 : What Lopgitude | 
is ſhe come into? 


Lon- | 
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Laogitude Gifd Gam ——o— n 

Difference of Longitude | 2.38.4 
Exceeds 180.00 — 191 04 
Subtract it from — 360 oo 


Remains the Lengitade come into 


168 56 E. 


Caſe the 2d. When you ſail from Eaſt Longitude to the Weſtward, 
or from Weſt Longitude to the Eaſtward, ſubtract the Difference of 
Longitude (if it be leaſt) from the Longitude you ſail'd from, and the 


Remainder will be the Longitude come e into, of the ſame Name with 
the Longitude (ail'd from. 


But if the Difference of Longitude be the biggeſt, then ſubtra& 
the Longitude from the Difference of Longitude, and the Remainder 


will be the Longitude come into, of a contrary Name to the Longitude 
ſail'd from. 


Example 1ſt. A Ship "Fam Longitude 98 17 E. fails to the Weſt- 
ward till ſhe makes her Difference of Longitude 14 21: What Longi- 
tude 1s ſhe come into ? 


Longitude ſail'd from 
| Difference of Longitude - r 


Longitude come into 


n 56 E. 


Example 2d. A Ship from Longitude 44 21 Weſt fails to the Eaſt- 
ward till her Difference of Longitude be Br * What Longitude is 


ſhe come into - 


Longitude ſail'd from — Tot - 1 A 41 W. 
Difference of Longitude ———— —— 81 42 


ee come into — — . 


— 
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The Uſe of the Table of 


Meridional Parts. 


N this Table the firſt and 

laſt Column of every Page 
Mark'd M, beginning at o, 
and ending at 59, contain the 
Minutes anſwering to every 
Degree of Latitude, the other 
Columns mark'd 1d, 2d, Se. 
contain the Meridional Parts, 
anſwering to the Degree of La- 
titude they ſtand under. 

So that if you would find 
the Meridional Parts anſwering 
to any Latitude, ſuppoſe for 
Example, the Latitude 51, 32, 
look in the Column under 514d, 
and right againſt 32 (in the 
Column for Minutes) you will 
find 20, to which prefix 36, 
the two Figures in the ſame 
Column that ſtand above 2@ 
towards the Left-Hand, and 
it makes 3620, the Meridional 


Parts required. 


Two Latitudes being given, to 
find the Meridional Difference 
of Latitude. 


Caſe 1ſt, If both Latitudes be 
North or both South, ſubtract 
the Meridional Parts of the 
Leſſer, from the Meridional 
Parts of the Greater, the Re- 
mainder w1ll be the Meridional 
Difference of Latitude. 

Caſe 2d, If one Latitude be 
North and the other South, 
then add their Meridional Parts 
together, and the Sum will be 
the Meridional Difference of 
Latitude, A 


EA 


oo Deg. 


either North or South. 
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either North or South. 
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either North or South. 
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A TABLE of Amplitudes, from the Latitude 
49 Deg. oo Min. to the Latitude 60 Deg, either 
North or South. 
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| A TABLE of Amplitudes from the Latitude 
61 Deg. oo min. to the Latitude 66 deg. f,, 
either North or South, 
3 . TheUſeof the TABLES 
A The Degrees of Latitude. : 
| |=c pate ; of Amplitudes, | 
oC — 
| LE 61 | 62 63 64 65 The Amplitude of the Sun 
4 9 or any Star, is ſo many De- 
| HA — — — grees Diſtance as they riſe or 
N D MD MD MM DM ſet from the Eaft or Weſt 
i — — Points of the Horizon, either 
= oſoo 0000 0009 0000 0000 Northetly or Southerly. 
95 1102 0302 0702 1202 1702 2202 27 | 
* 2004 o804 15/04 2404 3304 44 55] Wee, When the Sun or 
* 306 1206 24,06 3706 51075 obſo7 9 — 
25 o8 1708 o8 5009 Og0g9 3 then the Amplitude found b 
IL 3 . : . . f n theſe Tables muſt be teckon- 
Io 2110 zit 0411 22 [ed from the Eaft toward the 
02 61]12 2712 5213 1913 19/14 53 North at their Rifin ,or from 
0 54 34s oahs 3416 45117 26 [the Weſt toward e North 
00 8116 40117 147 5118 1320 OO{[Aat their Setting, | | 
IC 918 499 28020 09 20 4322 37 But if they have South 
1 — — 1 — | Declination, then the Am- 
| 1oſ20 57Þ1 4022 2723 13/25 14 pltude muſt be reckoned 
18 1423 1023 58/24 5125 5027 38 from the Eaſt toward the 
26 12/25 2:|26 1727 1528 2830 44 South at their Riſing, or 
3. 1327 39528 09133 34 from the Weſt taward the 
45 14429 56131 55136 29 South at their Setting 8 f 
55 „ ** | 
15132 46133 46129 31 To find the true Amp a 
* 16 mn 36 38 1 * 38 by the Table. 5 800 
1713 5 
2 | 18/29 3641 6 5949 264 Lack far the given Lacks 
47 19/42 11143 2353 14 tude at the Top of the Ta-| - 
o — 2 — . — ble, and the Declination in 
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122 Rules concerning Amplitudes. 


Caſe 1ſt. HEN the Latitude and Declination are both given in 

even degrees, as for Example. Suppoſe I would know 
the Sun's true Amplitude at his Riſing, in the Latitude of 40 oo, his 
Declination being 17 oo N. 


Under Latitude 40, and right againſt Declination 17, I find 22 26, | 


which 1s the Sun's true Amplitude, to be counted from the Eaſt to- 
wards the North (becauſe it is at his Riſing), and the Declination is 
North) that is, E. 22 26N. 

Caſe ad. When the Latitude is given in even Degrees, and the De- 
clination in Degrees and Minutes, as for Example. Suppoſe I would 
know the Sun's true Amplitude at his Setting, in the Latitude of 
57 oo, his Declination being 11 338. 


Find his Amplitude as before, for the Latitude 57, and for 


the Declination 55 — 5 which will be 12 22 255 then 


ſubtract the Leſſer from the Greater, the Diff. is 1 S I 56 or 116 min, 
to which put two Cyphers, and it makes 11600, which Number 
muſt be divided by the Number ſtanding againſt the odd Minutes of 
Declination (in the following Table) which in this Caſe is 181, and 
the Quotient gives the proportional Parts in Minutes, which Parts 
are always to be added to the Leſſer of the two Amplitudes that you 
5 the Difference of, and the Sum gives the true Amplitude as 
ollows. 


181) 11600064 Proportional Parts in Minutes. 


740 makes 1 Degree 4 Minutes. 
„ 
Leſſer of the Am plituder — — 20 29 
Proportional Paits to be added - — — OI 04 
True Amplitude —W. 21 &3 © 8. 


becauſe at Sun-ſetting, and the Declination South. 


Caſe 3d. When the Declination is 2 in even Degrees, and the 


Latitude in Degrees and Minutes, as for Example. Suppoſe I would 


know the Sun's true Amplitude at his Riſing, in the Latitude 51 14, 
his Declination being 14 oo 8. 


Find his Amplitude as before, to 14 Degrees 


the Latitude I 2. | which will be $ 23 06 8 7 tand ſubtract 


the Leſſer from the Greater, the Difference 1 is 0 31 Minutes. 


* and for 
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Rules concerning Amplitudes. 122 
To the Difference of Amplitudes found on the foregoing Side, 


which is 31, put two Cyphers, and make it 3100, which muſt be 


divided by the Number ſtanding againſt the odd Minutes of Latitude 


[in the following Table) which in this Caſe is 428, and the Quotient 
gives the proportional Parts in Minutes, to be added to the Leſſer of 


the two Amplitudes, as in Caſe the 2d. 


428) 310007 proportional Parts in Minutes. 
104. 


Leſſer of the Amplitudes — 22 37 
Proportional Parts to be added 00 O 
True Amplitude — E. 22 44 8. 


Caſe 4th. When the Latitude and Declination are both given in 
Degrees and Minutes, as for Example: Suppoſe I would know the 
Sun's true Amplitude at his Setting, in the Latitude 49 18, his De- 
clination being 19 41 N. | ME 

Firſt find his Amplitude for Latitude 49 Degrees, and Declination 
19 41 (as in Caſe the 2d) which will be go 53. 

In the ſame Manner find his Amplitude for Latitude 30 Degrees, 
and Declination 19 41, which will be 31 35. | 

Then from the Greater Amplitude 31 35 

Subtract the Leſſer — — 30 53 

Remains the Difference — — 00 42 Minutes. 


Put two Cyphers to this Difference it makes 4200, which muſt be 
divided by the Numbers ſtanding right againſt the odd Minutes of the 
given Latitude in the following Table) which in this Caſe is 333, 
the Quotient, gives they proportional Parts in Minutes, to be added 


to the Leſſer ùf the two Amplitudes, Sc. 
333) 4200012 proportional Parts. 
The Leſſer Amplitu d c — — 30 33 
Proportional Pari be added — — — o 12 


True Amp. for Lat. 49 18, and Decl. 19 41 N. W. 31 05 N. 
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A TABLE of Numbers for finding the propor- 
tional Parts to the odd Minutes of Latitude or 
Declination, in finding the Sun's true Amplitude. 


| T1 | oy | 
| ; EE | | | 
= c| Num- E Num- 5 Num- |S grun. 
& a| bers = ©, bers. = Al bers. = 6&4 bers. 
2 > 1 3 
| 1 | 6000 | 16 | 575. 31 | 193 46 | 130 | 
2 | 3000 | I7 | 353 132187 47 | 127 | 
3 | 2000 | 81 333 33 181 48 | 125 
| 4 | 1500 19316 34 | 176 49 | 122 
5 | 1200 20 200 | 35 | 171 50 120 
6 | 1000 521225 36 | 166 £51 | 118 | 
74 $57 | 22. 12731. 1 47-1363 52, | 115 
8 | 750 23 | 261 | 38 | 158. | 53 | 173 
9-1-6686. 1-7-1 24 1250 29 | 154 54 | 111 
| 10} 600 | 25 240 40 150 55109 
111 545 | 26 | 230 | 41 | 146. 56107 
12 | 500 Fea] 222i  T42 | 143 |. 1 57 | 105 
13 | 461 | / 1 881-1073 1. --- 
14 428 | 29 | 207. | 144 | 136 | 59 | 101 | 
_15 L 400 1 30 | 200 * 45 199 ' " AW L 


The Uſe of this Table is to find a Number to divide the Diffe- 
rence of Amplitudes by, in order to find the proportional Parts, when 
the Amplitude is required for any Latitude or Declination that is given 
in Degrees and Minutes, (as in the foregoing Caſes) to find which 
Number, look in ſome of the Columns under the Title of odd Mi- 
nutes for your given Minutes of Latitude or Declination ; as ſup- 


poſe for 37 Minutes, and right againſt that you will find 162, which 
is the Number required . DE P 
10 


1 
To find the Variation of the Compaſs by an Amplitude. 


To do this, you muſt have given both the true and magnetical 
Amplitudes. | 

The true Amplitude is to be found by the Tables as before taught. 

The magnetical Amplitude is to be found by the Compals, at the 
Time of the Sun's riſing or ſetting, and is ſo many Degrees or Mi- 
nutes as you ſee it riſe from the Eaſt, or to ſet from the Weſt, either 
to the Northward or to the Southward : As for Example, Suppoſe, be- 
ing at Sea, I find, by ſetting the Sun with my Compaſs, that he riſes 
10 Deg. 15 Min. to the Northward of the Eaſt, then the magnetical 
Amplitude is E. 10 15 N. Or ſuppoſe I find by the Compaſs, that he 
ſets 14 Deg. 12 Min. to the Southward of the Weſt, then the magne- 
tical Amplitude is W. 14 12 8. 4 

Then if your true Amplitude and magnetical Amplitude are both to 
the Northward, or both to the Southward, ſubtract the Leſſer from the 
Greater, the Remainder is the Variation. 


But if one be to the Northward, and the other to the Southward, add 


them together, and the Sum will be the Variation. D. M. 
Example 1ſt. True Amplitude —— — E. 18 24 N. 
Magnetical Amplitude _ E. 22 37 N. 
Variation — - — 04 03 Eaſt. 


Example 2d. True Amplitude _ — W. 7 118. 
Magnetical Amplitude — W. 2 


Variation — — — —_— 7 Weſterly. 


And thus having found how much the Variation is, it remains in 
the next Place to find which way it is; that is, whether it be Eaſterly 
or Weſterly. | 

Rule. If the Amplitude be taken at Sun-riſing, and the magnetical 
Amplitude be farther from the North than the true Amplitude 1s, then 

4 the Variation is Weſterly ; but if it be nearer to the North, it is Eaſterly. 

If it be taken at Sun- ſetting, if the magnetical Amplitude be farther 
from the North than the true Amplitude is, then the Variation is 
Eaſterly, but if it be nearer to the North, it is Weſterly, as may be 

ſeen by the two foregoing Examples. | | 
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126 Rules for keeping a Journal. 


By keeping a Journal, is meant, keeping ſuch an Account of the 
Ship's Way, that at any Time you may be able to know what Lati- 
tude and Longitude the Ship is in. | 

When a Ship is bound from any one Place to another, that lies ſo far 
from it that ſhe is obliged to go out of Sight of the Land for any con- 
ſiderable Time, as ſuppoſe from England to Barbadoes, then at the 
Time ſhe leaves the Land, ſhe is ſaid to take her Departure, and that 
Part of the Land ſhe then leaves, as ſuppoſe the Start, the Lizard, the 
Land's-End, &c. is ſaid to be the Place they take their Departure 
from; and at the Time of taking ſuch Departure, the Captain or 
Mate generally takes the Bearing and Diſtance of that Land, according 


to his Judgment, and ſets it down in the Log-board, or in the Log- 


book, againſt the Time it was taken thus, 


Lizard, N, by W. Diſtance 5 Leagues. 
Or, Start, N. N. E. Diſtance 6 Leagues, &c. 


And in the ſame Manner for any other Place, Bearing, and Diſtance, 


as you will fee in the firſt Day's Log, of the following Journal. 

The Log-book being marked- as follows, with Columns for Courſe, 
Diſtance, Northing and Southing, Eaſting or Weſting, Latitude by 
Dead Reckoning, Latitude by Obſervation, Meridian Diſtance, Lon- 
gitude made, and Longitude 1n, you are to take Notice. 

That in the Column for Courſe, you are always to fet down the 


Courſe you have made by your Reckoning for that 24 Hours (that is 


from the Noon of the Day before, to the Noon of the Day you work 
on) the Sea Account being always kept from Noon to Noon. 

In the Column for Diſtance, you are to ſet down the Diſtance made 
by your Reckoning for that 24 Hours. 

In the Column of Northing or Southing, you are to ſet down the 


Difference of Latitude made that 24 Hours, marking the Column with 


N. if the Difference of Latitude be. Northerly, or with S. if it be 
Southerly. | 

T1 the Column of Eaſting or Weſting, you are to ſet down the De- 
parture made that 24 Hours, marking the Column with E. if the De- 
parture be Eaſterly, or with W. if it be Weſterly. _. 

In the Column marked Lat. by D. R. you are to ſet down the Lati- 
tude you reckon yourſelf in on that Day, 


4 


* 


In 


Rules for keeping a Journal. 1 

In the Column marked Lat. by Obſ. you are to ſet down the Latitude 
you find yourſelf to be in by Obſervation, if you have one, if not, 
then let it ſtand open. 

In the Column for Mer. Diſt. you are to ſet down (in Degrees and 
Minutes) how much Departure you have made in all, from the Place 

ou took your Departure from. 

In the Column of Long. made, you are to ſet down (in Degrees and 
Minutes) how much Difference of Longitude you have made 1n all. 
from the Place you took. your Departure from. 

In the Column of Long. in, you are to ſet down what Longitude you 
find yourſelf to be in on that Day by your Reckoning. 

Note, The Account of Longitude made, being what is always kept 
in his Majeſty's Navy. And the Account of Longitude in, being moſt 
generally kept on Board the Merchant Ships: I ſhall in this Treatiſe 
ſhew how to keep them both, and ſhall leave it. to the Practitioner's 
Choice which he will make uſe of, they both being equally true, and. 
there being no Occaſion to keep more than one of them. 

And not having (I think) given a ſufficient Account of Things that 
are to be ſet down in the ſeveral Columns, I ſhall lay down theſe few 
neceſſary Rules following, and then proceed to ſhew how they are all 
to be found, or the Method of working a Day's Work at Sea. 

Rule 1. Variation, if there be any (as moſt commonly there is) 
muſt be allowed upon all Courſes ſteered, and upon all Bearings, Sc. 
that are taken by the Compaſs; that is, if it be Eaſterly Variation, it 
muſt be allowed to. the Right-hand ; but if Weſterly Variation, then 
to the Left-hand of the Courſe or Bearing: Suppoſing yourſelf placed in 
the Center of the Compaſs, and looking dire forward to the Point 
you are to allow the Variation from. 

Example. Suppoſe I ſteer S. W. and there is one Point Weſterly 
Variation, then my true Courſe will be S. W. by S. or ſuppoſe I ſet a 
Point of Land, and find it to bear by my Compals E. S. E. and I knew 
oF is half a Point Eaſterly Variation, then the true Bearing is S. by 

z.E. 

Rule 2d. Lee-way (which I ſhall not here deſcribe, becauſe ſufſi- 
ciently known to every Seaman) muſt be allowed to the Right-hand 
of the Courſe ſteered, when the Larboard Tacks are aboard, and to 
the Left-hand when the Starboard Tacks are aboard. 


E= 


2 r 
—— — 


ern 


— - ry 
= — Cnr — 33 3 
=o = > —ę— 
_ — — ag - 
8 gy” gar — — A — 
- — * 
1 


| 
is, 
| 
3 
A 
\ | 
| 
4 

14 


. 
— 
* 
0 92 — 


128 Rules for keeping a Journal. 

Example. Suppoſe I ſteer N. E. by E. with .my Larboard Tacks 
aboard, and make one Point Lee-way, then my Courſe made good is 
E. N. E. 

Rule 3d. Lee-way and Variation, when they are both to be allowed one 
Way, that is, both to the Right-hand or both to the Left, add them 
together, and allow their Sum the ſame Way they were to be allowed. 

But if they are to be allowed, one to the Right-hand, and the other 
to the Left, ſubtract the Leſſer from the Greater, and allow the Re- 
mainder the ſame Way as the Greater of them was to be allowed. 

Example. Suppoſe I ſteer N. N. W. with my Starboard Tacks aboard, 
and make one Point Lee-way, there being at the ſame Time halt a 
Point weſterly Variation, I would know my true Courſe ? 

Lee-way to the Left-hand I o Point. 
Variation to the Left-hand O £ Point. 

Their Sum to be allowed to the Left-hand 1 Point, makes 
the true Courſe N. by W. N. = W. 

Example 2d. Suppoſe I ſteer S. W. by W. with my Larboard Tacks 
aboard, and makes 2, Points Lee-way, and I have 11 Points Weſterly 
Variation, what 1s my true Courſe ? 

Lee-way to the Right-hand a 2 Points, 
Vanation to the Left-hand — by 
The Remainder to be allowed to wt"? I 7 Points, makes 
the true Courſe W. S. W. : W. 

Rule 4th, When a Ship is lying too under a Main- ſail, Mizen, Sc. 
then oblorve how ſhe comes up and falls off, and take the Middle be- 
tween the two Points, and from that allow the Lee-way and Variation, 
as in Rule gd, 

Example. Suppoſe a Ship lying too under a Main-ſail, with the 
Starboard Tack aboard, comes up E. by S. and falls off to N. E. by 
E. there being one Point Weſterly Variation, and ſhe makes five Points 
Lee: way. what Courſe does ſhe make good ? 

The Middle between E. by S. and N. E. by E. is E. by N. from 
which allowing ſix Points to the Left-hand, (by Rule 3d.) the true 
Courſe will be N. by E. 

Rule 5th, Currents, the Way they ſet you, and the Diſtance you 
Tuppoſe' you are driven by them, is to he 2 t in the Traverſe- Table for 
the Day, as any other Courſe or Diftance; 


Ex: 


Rules for keeping a Journal 129 
= Example. Suppoſe I try the Current ard find it to ſet W. by N. per 


.. Compaſs 1 Mile per Hour, the Variation being one Point Eaſterly, then 
* 3f I fail in that Current 24 Hours, I ſet down in the Traverſe Table, 

as a Courſe, W. N. W. diſtant 24 Miles. 

Bl Rule 6th. Heave of the Sea is to be accounted for in the ſame 
Manner as Currents : As ſuppofe there is a great Sea heaving toward 

tue SW. by my Compals, there being 1 Point Weſterly Variation, I 


I then ſet down in my Traverſe-Table SW. by S. 1 W. with fo. much 
Diſtance as I judge the Sea has heaved the Ship. 

Rule 5th. At leaving the Land, the oppoſite Point to the Bearing 
(with the Variation allowed upon it) and the Diſtance you judge your- 
ſelf from it, muſt be ſet down in the Traverſe-Table, as a Courſe and 
Diſtance. 

Example. Suppoſe, having 11 Weſterly Variation, the Start bears 
by my Compaſs N.N.E. diſtant 4 Leagues. The oppoſite Point to 
N. N. E. is S S. W. which with the Variation makes S. 2 W. for the 
Courſe to be ſet by the Traverſe- Table, diſtant 12 Miles. 

Rule 8th. When you make the Land, the Bearing itſelf (with the 
Variation allowed upon it) and the Diſtance you judge yourſelf from 
it are to be ſet in the Traverſe-Table, as a Courſe and Diſtance: This 
needs no Example. 


es Note, If you keep only the Account of Longitude made, and would 

at any Time know what Longitude you are in, look out the Longi- 
L. tude of the Place you took your Departure from, and with that Lon- 
e- gitude, and the Longitude made, taken as Difference of Longitude, 
n, find the Longitude come into, by the Rules in Page 107 and 108. 

And the Longitude fo found.muſt be counted from the ſame Meridian 
he that the Tables you look'd out the Longitude of the Place departed: 
by from, counts it, 


130 Rules to correct the Dead. Reckoning 


RULES to corref the Dead-Reckoning by an Obſervation. 


HEN you have made all the proper Allowances you can, 
ſuch as for Variation, Lee-way, Currents, Sc. and ſtill find 
that your Latitude by Dead-Reckoning will not agree with the Lati- 


tude by Obſervation, within five Minutes, then you muſt correct as 
follows. | 


CASE the Fiſt. 


F your Courſe found by Dead-Reckoning be due North, or due South. 

Rule. Firſt find the Difference of Latitude (in Miles) between the 
laſt Obſervation, and the Obſervation on the Day you correct, which 
will be the true Difference of Latitude, then will your true Courſe be 
the ſame as the Courſe by Dead-Reckoning. Your true Diſtance tne 
ſame as the true Difference of Latitude, Your Departure oo, and 
your Meridian Diſtance, Longitude made, (or Longitude in) will be 
the ſame as they were on the Day you had the laſt Obſervation. 


CASE the Second. 


Tf the Courſe found by Dead-Reckoning be leſs than three Points, or thirty- 
three Degrees. | 


Rule. Firſt find the Difference of Latitude (in Miles) between the 
laſt Obſervation, and the Obſervation on the Day you correct, which 
will be the true Difference of Latitude. Then make your true Courſe 
the ſame as the Courſe found by Dead-Reckoning, ſince the laſt Ob- 
ſervation, and with that Courſe, and the true Difference of Latitude, 
find the true Diſtance and Departure (as in Plane-Sailing, Caſe the 
Second) then to find the Meridian Diſtance, the Longitude made, and 
the Longitude in, take the following Rule, 

N. B. The Difference of Longitude is to be found by the true 
Courſe, and the Meridional Difference of Latitude between the two 
Obſervations (as uſual) and the Meridian Diſtance, Longitude made 
(or Longitude in) are to be found by adding or ſubtracting the true De- 
parture and Difference of Longitude to, or from the Meridian Diſtance, 
Longitude made (or Longitude in) on the Day you had the laſt Ob- 
ſervation, which is the Day you always correct from. 


CASE 


oy * — > = 


A 


by Dead Reckoning, ſince the laſt Obſervation, and the true Diffe- 


your true Departure: Then you have given the true Difference of 


by an Obſervation. 9 31 


CASE the Third. 


If the Courſe found by Dead-Reckoning be more than three Points, or 
thirty-three Degrees, and leſs than fix Points, or ſixty ſeven Degrees. 


Rule. Firſt find the Difference of Latitude in Miles between the 
laſt Obſervation, and the Obſervation on the Day you correct, which 
will be the true Difference of Latitude : Then with the Courſe found 


rence of Latitude, find a new Departure (by the Scond Caſe of Plane 
Sailing) add this new Departure to the Departure found by Dead- 
Reckoning ſince the laſt Obſervation, and take half their Sum for 


Latitude and Departure to find your true Courſe and Diſtance, (by Plane 
Sailing, Caſe 6th) read here N. B. in Cale the 2d. 


1 CASE the Fourth. 

If the Courſe found by Dead-Reckoning be more than fix Points, or fixty- 
| ſeven Degrees. 

Rule. Firſt find the Difference of Latitude in Miles between the laſt 
Obſervation, and the Obſervation on the Day you correct, which will 
be the true Difference of Latitude, and make your true Departure the 
ſame, as the Departure found by Dead-Reckoning fince the laſt Ob- 
ſervation : Then you have given the true Difference of Latitude and 
Departure, to find the true Courſe and Diſtance (by Plane Sailing, 
Caſe 2d) read here the N. B. in Caſe the 2d. 


Note, As the Knowledge of which Caſe you are to correct. by 
depends upon knowing your Courſe by Dead-Reckoning, and as 
when you correct only for one Day, that Courſe is always found by 
the Difference of Latitude and Departure in your Traverſe-Table for 
that Day; therefore if you are to correct for a longer Time than 
one Day, you muſt take the Northing, Southing, Eaſting and Weſt⸗ 
ing that you have made for every Day ſince the laſt Obſervation, (or if 
it be your firſt Obſervation, then for every Day from your leaving 
the Land) minding not to leave out the Difference of Latitude and 
Departure for the Day you are correcting on, and bring them into 
a Traverſe-Table ; by which you will find the whole Difference of 
Latitude and Departure, made by Dead -Reckoning ſince the laſt 
Obſervation, and with that ſame Difference of Latitude and Dehne 
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132 Rules to correct the Dead-Reckoning, &c. 


find the Courſe made by Dead-Reckoning, then obſerve which of the 
foregoing Caſes that Courſe comes under, and correct by the Rules for 
that Cale, finding every thing except the Diſtance. 

And when you have ſo corrected, you are to ſet down in your Book 
only the Latitude by Dead-Reckoning, the Latitude by Obſervation, 
the Meridian Diſtance and the Longitude made (or Longitude in) _ 
rub out the Courſe, Difference of Latitude and Departure. 

Then you have given the Latitude by Obſervation on the Day you 
correct, and the Latitude by Dead-Reckoning on the Day before it; 
to find the Difference of Latitude for the laſt 24 Hours (by the Rules 
for Latitude, Page 105.) Alſo the Meridian Diſtance on the Day you 
correct, and the Meridian Diſtance on the Day before it, to find your 
Departure, (by ſubtracting the Leſs from the Greater, if they are both 
Eaft, or both Weſt; or by adding them together, if one be Eaſt and 
the other Weſt.) And with that Difference of Latitude and Departure 
find your Courſe and Diſtance (by the 61h Caſe of Plane Sailing) which 
Courſe, Diſtance, Difference of Latitude and Departure are to be ſet 
down inſtead of thoſe you rubbed out. 


Rules to find the Meridian Difanice. 

Caſe 1, If the Meridian Diſtance on the Day you work from be 
Eaſt, and you have ſail'd to the Eaſtward; or if it be Weſt, and you 
have ſail'd to the Weſtward, then add the Departure to the Meridian 
Diſtance, and the Sum will be the Meridian Diſtance you have made, 
of the ſame Name with that you work'd from. 

Example. Meridian Diſtance 4 18 W. 

Departure Weſterly 97 Miles, or — 1 


Meridian Diſtance made in all 5 $55 W. 
Caſe 2d, If your Meridian Diſtance be Eaſt, and the Departure be 


Weſterly ; or if the Meridian Diſtance be Weſt, and Departure Eaſt- 


erly, then ſubtract the Leſs from the Greater, the Remainder will be 


the Meridian Diſtance you have made, of the ſame Name with the 
Greater of the two. | 


Example 1ſt. Meridian Diſtance 
Departure Eaſterly 


Meridian Diſtance made in all - 6 18 W. 
Example ad. Meridian Diſtance — — 1 34 W. 

Departure Eaſterlty —— —— 3 17 

Meridian Diſtance made im all - 1 43 E. 


— 7 34 . 
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134 A Journal from England towards Madeira. 


The Manner of working this Day's Work. 


The oppoſite Point to the Bearing of the Land is S. by W. which 
with the Variation allow'd upon it (as before taught) makes 81 E. 
and the Diſtance from the Land 6 Leagues, or 18 Miles, which are to 
be ſet down for the firſt Courſe and Diſtance in the following Traverſe- 
Table. 

en the firſt, Courſe ſteer'd being S. W. by W. the Variation al- 
ay Wed upon it will make it SW, by S.! W. and the Sum of all the 


iſtances from 8 o'Clock where Sas Courſe begins, to 2 O'Clock 


where it ends, being 18 Miles and a Half, I double that Sum, becauſe 
the Book is mark'd only. for every two Hours) and it makes 37 Miles 
for the Diſtance belonging to that Courſe. But if the Book had been 
mark'd for every Hour, as it is in the Navy, and aboard the Ea. 
India Ships, chen I muſt have taken the Sum without doubling it for 
the Diſtance, and in the ſame Manner I reckon the other Courke and 
Diſtance ; all which will be as in the following Traverſe-Table, 


And then every thing. be found as on the other Side, I ſet them 


down 1n their proper Columns as above. 


Courſe 


Ay: 1.'/Lee-| Tranſactions, Thurſday, 
El bogs 1 K F.Courſes Wand) hy May the 13th, 1755 
2 1 9 | | ate a EE : 
4 ſoderate Gales and fair 
be Stars N. by E. I Diſt. 1 Weather, at 6 (p. m.) the 
29 4 PW b VV N. E. Start hore as per Long. from 
[0-443 1 which I take my Departure, it 
. 1 being in the Latitude 30 07 N. 
"YE Ro ——| jand Longitude of 3.47 W. 
1 18. W. from London. 
3 
1 FFT 
t | | 
121 6 EX Variation 14 Point W.erly. 
Courſe Diſt. A WILat. by D. R. Lat. bz 88 Mer. Diſt. | Lon. Lon. made | Lon. in 
830 09W 8. 92153148 34 N. lo 53 W. Or 22 W. og ogW 


The Traverſe-Table. 


"> Courſes Di. N f A FE” 45 W, 
5 8 E . 0.9. re 
SW. bys ! W 37 N 27.4 "24.8 
SSW Wl 59% 48.0 2 
| Difference of Latitude S. 93.4. EY HY $3.0 
5 0.9 
£2.7 | Dep. W. 


The ſeveral Courſes and Diſtances in this Table, being look'd out and caſt up as in the 
Rules for Traverſe Sailing, (Page 52)I find my Difference of Latitude to be 93 Miles and 
4 Lenths, and my Departure 52 Miles and 7 Tenths: Then I mark down (upon my Slate, 


or the Paper that I work upon) every Thing that is to be round, and as I find what they 
come to, I ſet againſt them as follows: TY 


{ Courſe S. 30 oo W. ] Becauſe the Diff. Lat. is S. and the Depart. \V. 
Diltance——— 108 Miles Note, When the Tenths in any Side are more 

Diff. of Lat. 93 S. | than 5, or half a Mile, you muſt call that Side 1 

By Departure 53 W. Mile more than you found it to be; but when 
J Lat. by D. R. 38 34 N. > they are leſs than g, then you need take no Notice 
D. R. Lat. Obſervation | of them. As in this Caſe the Diff. of Lat. being 
; Meridian Diſtance oo 53 W. | 93.41 rejc& the 4 Tenths, and call it only 93 
Longitede made — Oi 22 W. | Miles, and the Dep. being 52.7, inſtead of the » 

| Longitude in os Og W. J Tenths I put 1 Mile to it, and call it 53 Miles. 


But when you take the Difference of Latitude and Departure to find the Courſe by, then 
take them in Miles and Tenths. 5 e {ts ee e eee eee 
Then in the firſt Place, with my Difference of Latitude 93 4, and my Departure 52.7 
(as taught in Plane Sailing, Caſe the Gib) I find my Courſe to be 30 Degrees, and my Di- 
ſtance 108 Miles, which I ſet down againſt Courſe and Diſtance as above. © 


Secand, For the Latitude by D. R. 
Take the Latitude ſail'd from — 50 07N. 
And the Diff, Lat. 93 Mites, or © 33 


Sub. (as per Rule) gives Lat D. R. 48 34 N: | Dep. which here is 0.5 2 W. 


Third, For the Meridian Diſtance. 
Note, The Meridian Diſtance on the firſt 
ay's 


Day's Work, is always the ſame as that D 


" 


oP : 


Fourth, Pot the Difference of Longitude. 
The Meridional Parts of F N 
The Latitude ſail'd from n 


Meridional Difference of Lat. . 


[4 SF Ae Oo a 26-2. 3... © £8? 0 993 


Then 1 look for my Courſe 30 Degrees in 
the Tables of Diff. of Lat. and Dep. and for 
the Merid. Diff. of Lat; 142, ĩũ ſome of the 
Diff. of Latit. Columns belonging to that 
Courſe, the Dep. 82, which anfwers to that 
Diff. Lat. is my Diff. Long. 


"On { "PID: 6 
Fifth, For the Longitude, made: 


e Longit. 


” * 7 
L 4 


made on the firſt Day's 


Work, is always the ſame as that Day's 


Take the Longitude fail'd' . 


Sixth,” For the Longitude in d. m. 
. Ig Tae 3 4% W. 
And the Diff. Eon. 82 Miles, or 1 22 W. 


Diff. of Long. which here is 1 22 W. 


f*4 * thy 


| Sub. (as per Rules) gives Lon. in 4 og W 
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Lee- Tranſactions, Friday, May 


E vu: 
HK. H KF. Courſe winden rer 
2 N | 
N 2 Moderate Gales and fair 
6 5 | NW | Weather, at 8 (a. m.) ſaw a 
W's "> ts — —— Ship to the northward. | 
101 4 S W | | 
ra 1-4} 52: 
ö 
E 
6 1 4 1 | 
8-1-5 SW byS WN | 
101-4 | 2 | | Variation; Point W.erly. 
34 
"Courte its W Lat. by D K. Lat. by Ob. , Mer. Diſt. Lon. made Lon. in 
$33 coW 114/96 61146 58N.1 _ It 54W.'2 55W. 642 W. 


The Variation being allowed, and the Diſtances ſummed up as 
before, the Traverſe Table will be as follows. | 


" Courte Diſt. | N. N | E. | W. 
Wos W173 219 BE 28.9 
SSW 2 W] 45 128.6 123.1 

Roywawl an fer 


Pitt. or Lat. 95.9 Dep. 61.1 


Firſt, with my Difference of Latitude 

- 95.9 and Departure 61.1 (by plane Sail- 
ing Caſe 6,) I find my Courſe to be 33 

Deg. and my Diſtance 114 Miles. 


Second, For my Latitude by D. R. 
Take the Latitude in yeſterday 48 34 N. 


And my Diff. Lat. 96 Miles, or 1 368. 


Third, For the Meridian Diſtance, _ 
Take the Mer, Diſt. yeſterday o 52W. 


And the Departure to-day —— 1 ol W. 
- Gives the Meridian Diſtance — 1 54 W. 


Gives the Long. made to day 2 55 W. 


{ Courſe —— ——33 ooW. 
_ | Diſtance— — 114 Miles 
Diff. of Lat. ——96 8. 

By | Departure —— 61W. 

J Latitude by D. R. 46 58N. 


| DR. | Lat. Obſervation 


Meridian Diſtance 1 54W. 

|| Longitude made 2 55W. 

Longitude in 6 42W. 
Fourth, For Difference ot Longitude, 


Take the Mer. Parts of yeſt. Lat. 3343 
And of the Latitude to-day 3200 


Gives the Mer. Diff. of Latitud 143 


with which and the Courſe (as in the firſt 


Day's Work) I find my Diff. of Longi- 
tude to be 93 Miles Weſt. . 


... Fifth, For the Longitude made, 


Take the Long. made yefterday 1 22W. 


And the Diſt. of Long. to-day 2 1 33W. 


93 Miles, or 


Sixth, For the Longitude in, 
Take the Long. in yeſterday 5 ogW. 
And the Diſt. ot Lon. to-day 1 33W. 
Gives the Longitude in 6 42W; 
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1 Lee-| Tranſactions, Saturday, 
H. k. NEF. Courſe Winds or E e 
2 S N NNW 
: : Moderate Gales and Cloudy. 
LS EST 3 
8 4 | 1 | SWbySWbyN| 2 | 
ww] 4} 1 
Is] 4|[11- | 
2 4 Ei I In 1{t Reef both Topfails 
4 | 4 SSW Wi 
1 
84 | 8 1 1 
10 4 Variation 1 Point W.erly. 
112 | 4 3 
Courſes Diſt. 9925 E by D.R. Lat. Lat. by Ob Mer. Dift. | Lon. made Lon. in 
577 5000 97 97 09 45 N 2 18 W 3 29W 7 16W 


The e wy Variation being allow'd, as before taught, the 
2 1 8 5 will be as follows. 


Courſes 'Dift.| N. | 8. E. [W. [ Courſe——— 8. 14 oo W. 
EE — — — — — Diſtance — 97 Miles 
SW by S| 24 | 20.0 13.3 . Diff. of Lat — 95 8. 
_—_—— yy eee —m_—_—— 7: | Departure — 24 W. 
Sby WW 36 34-5 10. 4 — J Latitude by D. R. 45 23 N. 
F 1 Lat. Obſervation. 
South 40 v0 | Meridian Diſtance '2 18W. 
; Longitude made— 3 29W. 
1 4 5 23:7 | | Longitude in 7 16W. 
2 Firſt, The Courſe and Diſtance found | Fourth, For the Diff. of Longitude, 
I (by Plane Sailing Caſe 6,) as beſore wilt be The Mer. Parts of yeſterday's Lat. — 3200 
3 as in the other Column. Of to- day's Latitude —— = 
0 The Mer. Diff. of Latitude —— 137 
13 Second, For my Latitude by D. R. with which, and the Courſe (as before) [ | 
it Take the Latitude in yeſterday 46 38 N 6nd the Diff of Long to be 34 Miles Welt 
2 * ang Diff. of Latitude 953 „ 35 Fifth, for the Longitude made, | 
tes — —— — 


15 Take the Long. made yeſterday— 2 55 W. | 
Gives the Latitude by D. R. — 45 23 | And the Diff. of Long. to-day — o 34W. | 


W. Gives the Longitude made 3 29 W. 

W. Third, For the Meridian Diſtance, Sixth, For the Longitude in, | 
Take the Mer. Diſt. yeſterday 1 54 W, | Take the Long. in yeſterday 6 42W. 
And the Departure to-day—— o 24 W, | And the Diff. of Lonitude © 34W. 


Gives the Meridian Diſtance= 2 18 W. 


Gives the Longitude in — 7 16W. 
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ſin 20 reef ſbotk Lo 


H | K. H K F.Courſes Winds ß. 


—— 3 . — 


SE [SW 1 


— 77. —— — 1 — . — 


Handed tjhe Fore Topfail. 


P 
2] 4 
| 4 | 4 
01-4 |-.-8 
10 4 8 
>. WAL. 
2 | 4 
4| 4 
0 | 4 
81 4 8 
101 4 
12131 1 


by E [SW b WI 2 


Tack'd 


Tranſactions, Sunday, 


May the 6th, 1771, 


Moderate Gales and Hazy 
the firſt Part, the latter freſh 
Gales and Rain, | 


Variation x Point W.erly. 


mm ——_ 
S39 o0E | 93 | 7160/44 11N. 


1 SEEN ERS ns * —— 
{ Courſe Diſt. 8. How by D.R Lat byOb| Mer. Diſt. | Lon. made| Lon. in | 


__o1 18 W.o2 o W/og .54Wi 


ſtand as follows: 


— 


Courtes |Dift.: N. 
88 E. 33 | 


EE 40 
r 


the Learner. 


30.5 12.6 


25.4. | 39.9 
16.3 | 16.3 


8 Fre ad 


D.R. 


72.2 82.8 


The Ship having her Starboard Tacks aboard, when the Lee-way 
and Variation are allow'd (as before taught) the Traverſe-Table will 


\ Courſe — 8. 39 oO E. 


N 


Diſtance 93 Miles 
Diff. of Lat. — 72 8. 
Departure 60 E. 
Lat. by D. R. —— —44 11N. 


Lat. Obſervation 
Meridian Diſtance — 1 18W. 
Longitude made 2 7 W. 


| Longitude in 5 54W. 


Having been very particular in explaining the Manner of working 
a Day's Work (in the three foregoing Days) and as all Day's Works 
where there is no Correction wanting, are to be work'd from the 
"Difference of Latitude and Departure found by the Traverſe-Table 
(as before) J have here only ſet down the Traverſe-Table, and what all 
the other Things come to, and have left the finding them to exerciſe 


H. 


— 
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1 ; ee | 
| = 177 KF. — Winds ay Tranſactions, Monday, | 
2 7 | TT NWbu[SWbW| 2 A TEE 
1 5 
* : Freſh Gales and Rain al 
＋ ry — A IIS 5 tizeſe 24 Hours, | 
y 10| 3 Hand Main Toptai) | 
1232 3 1 N WIW SW 3 


— 


«13 
+13} 4 
. 
3 
3 


4 


3 | 
| Courle PEN ; 


N WNW by S] 3; | Variation 1 Point W. erly 4 
| 


WIT by DR. Lat. byOb., Mer. Dill. 
5 4 


Ton. in| 
6 47 W 


Lon. made 
3 0oW 


—— — 


—— — — 


S 29 0oW 229165 


The Ship having her Larboard Tacks Aboard, when the Leeway 
and Variation allowed, the Traverſe Table will ſtand as follows. 


NTFS T Courſe N. 29 ooW 
| | | Diſtance 75 Miles 
NW | 32 22.6 | 22.6 Diff. of Lat. 65 N. 
ö | —— —| — — By Departure. — —36 W. 
5 NNW | 33 30.5 12.6 q Latitude by D. R. — 45 16 N. 
— 3 — ng — — — D. R. | Lat. by Obſervation | 
| NF W. 12 11.9 | 1.2 Meridian Diſtance — 1 54 W. 
* n "as Longitude made — 3 00 W. 
| r 
7 Noa 
1 To find the Courſe. _ 
Note, In this Caſe the Difference of Latitude being juſt 65 Miles without any Tenths, 
S after you have put two Cyphers to the Departure, you mult not divide it by 65, but by 
C5 650, the Figures being put to ſupply the Place Diff. __ withCyphers 
12 of Tenths, as directed in the Rule for Plane / 650 3640 56 the natu- 
le Sailing. | 3900 
Ul 
ſe 


/ Tal Tangent of the Courſe anſwering to 290 15 or (neglecting the Miautes) 299 N. w.erly 
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K. 
: 
3 


2 


. 1. [Lee-| Tranſactions, 
TURN way May the th, 1771. 


SW 31 


the Foreſail Rain. 


Tay too, up NW. off N. 
Driſt 1 


Miles per Hour. 


——ññ —— — 


UpNbW off NEbN 


5 


UpNNW.off NNE 
Set the Foreſail 


| Courſe 
8.8 coW! 35 


m—_ — — 


Tueſday, 


Hard Gales and Squaly 


Variation 1 Point W.erly, 


iſt, N. EI Lat. by DR. 


Lat. by Ob. Mer. Ditt. 


5 34 ＋ 45 50N. 


n 


Courſes 
N WWI W | 


— ͥ — 


Having allowed the Leeway, and the Variation upon the firſt Courſe, 
and alſo from the Middle between what ſhe comes up and falls off, (as 
taught in the Rules for laying too,) the Tren Table will ſtands as 


follows. 


9 N Courſe— ———N. 8 ooW. 


Lon. made Lon. in 


2. 2 53W. E 40 W. 


— Diſtance— — — —=— 35 8 
1 Diff. of Lat. 


By | Deperture 


5 
— 4 Latitude by D. R. — 45 50 N. 
a — D. R. Lat. Obſervation 


——— —— 


Meridian Diſtance — 


= | 3 Longitude made —— 2 53 W. 
16.3 [11.4 { Longitude in —— 6 40W. 


D 4.9 E. 
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Lee 
H | K. H KF. Courſes Winds ay Tranſactions, Jedneſday, 
— 1 NWS May the 19th, 1771. 
3 | 
6 | 23 /NW]|] S W | 4 | Freſh Gales the firſt Part, 
F Main Topail the latter moderate, with 
: N WIW SW 2| ſmall Showers. 
81-1 | 
81-44-13 | Set Fore Topſail 
1-3 W by 88 by W. 2 
6] 4 
= 4 | y 8 
101 4 | E 180 Ted Variation 1 Point W.erly. 
I'2 4 I SW | 1+ 
| Courlc le |Dift. Di * WII! by D. R. — LarbYOd. Mer. Diſt. Ton. made Lon. in 
$54 OO 121. 2581 46 58146 2 N 2 47 W 4 WIS e 8 04W 
| Courſes |Dift.] N.] S. E W. Courſe ——N.54 oo W 
— = en — "ati Diftance 72 Miles 
N by WI 12 [11.8 2-3], * 42 N. 
— — — — t — — 58W. 
ADL DOT, 
NNW "BE 1 1 Meridian Diſtance — 2 47 W 
W 32 3A | Long made — 417 W 
ee „ {ant ws oe Longitude in — — 8 04 W 
Na 9 | 0.9 
42.11 | 58.0 
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4 | _ee-| Tranſactions, Thu Jday, 
HK. H K F. Courſed Winds way May the 10th, 1771. 
2 | 4| 1 | [|WbyNSWhy$| 1 
41-41-14 | Moderate Gales and tick 
a, 4 Aut 1ſt Reef both TopfailsHazy Weather. 
"8| a1 r| | WB SWj-+ 
[93-44 4 
21-4 1-1 
2 4 W by 88 by W| 2 
41 4 | 
_6]_4 
8 | 4 . Fo” : | 
10 314 TTY 8 2 | Variation x Point W. erly. 
27-2 | 
Courſe - 4Diſt.jS.,W | Lat: by D. R Lat. by Ob. Mer Ditt: | Lon. made Lon. in 
882 C W 95 95 46 19N. 5 4 2246 33 W. 10 20W | 
"Courſes Dit. N. S E. [W.] (Courſe ————N. 82 oo. 
— — mmm — —- —— Diſtance— — — — — 95 Miles 
| W. by N 26 | 5.1| JEET (nb Diff. of Lat. ————— 138. 
WDS W 9 426.0 | By | Departure ———— W. 
3 — — 3 d J Latitude by D. R—— 46 THT 
WSW3W| 32 | | 9:3] 32:6 [D.R. | Lat. Obſervation 
r. Meridian Diſtance 4 22 W. 
. ODÞ5| 
5118.0 [94-5 | Longitude in — 10 20 W. 
. 5 | 


Diff. of Latitude 12.9 
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I 725 
I 
I 


— —— 7 — 1 


W SW | 


— —— 
— cu — —— —— 


— '. — (— — 


17 SW bW S by E 


1 


r 1 Lee“ Tranſactions, Friday, 
K. 1 i ered Winds way May the 11th, 1771. 


| 
* 


Showers of Rain. 


[A great Swell from the 


SW. from which I allow 
Miles. 


—  — — 


Variation 3 Point W.erly, 


Little Wind, and fall 


| 


{ 


| 


| 


Courſe Diſt. S. 


w by b. U. Mer. Diſt. | Lon. made | Lon. in 


S57 OOWI 34 1912 9146 oo N. 


2 < 51W.| 7 is W. 11 20 


| Courſes Piſt. N. S. E. W. 
ere 
r F391 
REN | © pol [24 
6.0 23.8 | 3-3 
5E 


r 41 110 291 9 þ © 1 8 11 Sa N , 
: l #. 1 ERAS * 1148 1 « 4 4185 
Note, In this Day's Work the Swell coming from the S. W. heaves 


- [Cor- | 


rected! Lat. Obſervation 
_ || Meridian Diſtance — 4 f W. 


| { Courſe 
Diff. of Lat. 


J Lat. by D. R. — 4 


Longitude made 


* 
a . 6 


Departure 29 W. 


ooN 


7 18 . 
| Longitude in ——— 11 02W, 


7 


the Ship toward the NE. and the Variation allowed upon it makes 
NE, by N. for the laſt Courſe in the Traverſe- Table. 
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| nds Lee. TranſaQtions, Saturday, 
H, H KF. Courſes! Winds ranſactions, Saturday 
1 has? Ag 6 8 es = way] May the 12th, 1971. 
24 Calm | | 
4] 4 | Tried the Current, an 
6| 4 found it to fet WSW. 1 
"lt I nt]. . - wg 
16 : Rate 1 allow it for this 2 
18 4 Hours. | 
"lp 35" Gs ae: Zenith Diſtance 27 528. 
4] 4 Declination — 17 41 N. 
61 4 
8] 4 SSW| W | 
10 +4 | Variation 1 Point W.erly. 
12-4} :1 | | | 
Courſe (Diſt. S. 7 — by D. R Lat. by Ob Mer. Diſt. | Lon. made] Lon. in 
842 OO WI 32 124.22) 45 36N.145 33N 5 13 D SOWI 37 


6 — 


-| Sby W | 60 


| . 


| "Courſes Diff. N. I 8. E. [| W 


2 


20.0 


22.1] 
— —— 


.1 


Courſe——— 8. 42 00 W. 
Diſtance — 32 Miles 
Diff. of Lat — 24 8. 
Departure——— 22 W. 
Latitude by D. R. 45 36N. 
Lat. Obſervation 45 33 N. 
Meridian Diſtance 5 13 W. 
Longitude made — 7 50 W. 
Longitude in—— 11 37 W. 


Note, The Current ſetting WSW. 1 Mile per Hour, I allow the 
Variation upon it, which makes it S W. by W. and ſet it in the Tra- 


verſe Table, with 24 Miles Diſtance, as above. 


H 


S 
1 
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ay Lee] Tranſactions, Sunday, | 
H K. 8 85 Om Winds way. May the 1 3th, 1771. 
2 4 3 S by WW by s 
4 1 | Moderate Gales and fair 
6 4 Weather, at 9 (a. m.) ſpoke 
* NT. ſ— f [ wit a Ship from Barbadoes, 
10 : and bound for London, | 
84 
2 | 4 
4 + | 
ee ee 
8 4 | 
10 4 Variation 1 Point Wi erly. 
W | _ 
+ Courte Diſt. 8. 1 by D. R. Lat — 2 Diſt. Lon. made Lon. in 
South 193 103 = 44 00N.'43 ON. 5 132W| Z SOWIII ZW 
p Courſe — South Courſe — —— — Youth 
D 1 Diſtance — — 93 Miles _ | Diſtance — 103 Miles 
7 . Diff. of Lat. | — 93 | | Diff. of Lat ——— 103 8. 
5 5 Departure 09 Cor- Departure — OS 
Ob! Lat. by D. R.—— ——44 ooN. rect- J Latitude by D. R. — 44 00 N. 
er. | Latitude Obfervation—43 5oN. ed | Lat. Obſervation 43 50 N. 
Meridian Diſtance — 5 13 W 
Longitude made — 7 50 W 
Longitude in — — 11 37 W 


In this Day's Work, there being 10 Miles Difference between the 
Latitude by Dead-Reckoning and Obſervation, I am to correct, and 
therefore I do not find the Meridian Diſtance, Sc. by (D. R.) as I did 
when there was no Correction; but I mark them all down again as 
above, and correcting (as in Caſe the Firſt, of the Rules for correct- 
ing) becauſe my Courſe by D. R. ſince the laſt Obſervation was due 
South, I ſet them all down, as in the above Correction. 


24 H 
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H KF. Courſes Winds Le- Lee-| Tranſactions, Monday, 


| 
| 1 H K. ERS AE 12 4 May the 14th, of ib IR. 
14 SW bW CIT „ 
| z1 4] 1 |: Moderate Gales and fine 
| 6:44 4-2: lear Weather 
— — co oo — — — 
q 84 4]. 7 
| 10 4 | 
I'2 4 | 
| E | 
l 44-2 I 8 5 *] 
= 454-41 — Fink | 
| 8 | 4 * | 
10 4 Variation 1 Point W. erly. 
| A924 41-1 
[ Courſe Diſt. 8 Lat. by DR. Lat. Lat. by Ob. Ob. | Mer. Diſt. | Lon. made] Lon. in 
| |{S18ooW! 112 148 42 13N. [42 04N.|5 48 W 8 37 W112 24W| 
| [Cue Diff NI E W [Courſe 8. 18 ow. 
— — 3 | Diſtance— — — — —112 Miles | 
| | SS W | 60. 60 55-4 | 23-0) | Diff, of Lat. —106 S. 
| S by W "a "| Cor- | Deperture ———— 35 W. 
J — 2 : 3 GY rect- J Latitude by D. R.—— 42 13N. | 
1 196.6, | 31-2] ed | Lat. Obſervation 42 04N. 
_— « Meridian Diſtance 5 48W.' | 
Þ | Longitude made —— 8 37W. 
{ | t in —— 14 24 W. 


Courſe — 8. 18 oo W. Having found as far as to the Latitude by 

\ Diſtance - 102 Miles | Dead-Reckoning and Obſervation, I ſee 
J Difference of Lat —— 978. they differ ꝙ Miles, therefore I correct (by 
Departure 31 W. [Caſe the 2d) becauſe my Courſe found by 
Latitude by D. R.—— 42 13 N. Dead-Reckening ſince the laſt Obſer. is 
XLat. Obſer. N 4 04 N. Jleſs than 33 Deg. and the Reſult is as above 


H 
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1 F C Wings Lee-| Tranſactions, Tueſday, 
— eee Moy the 15th, 1771, 
E444 S W|NW| — 
41. 4+ Moderate and Fair, 
0| 4 
8| 4 bn 
10 2 | 1 | SWW 
* 
2.1 4 
FLEW 
07-47 1 ES: 
Sh I 
10 g4.:1 Variation 4 Point W. erly. 
1 1 1 N E Ro 5 
Courſe Diſt. 8. WI. at. by D. R. Lat. by Ob Mer. Diſt. Lon. made Lon. = 
53 57 6 45 WI 9 53 Whiz 40 


S47 5075 53 57. 40 59N.'41 11 


| Courſes Diſt. N. | 5. | E. | W. | 
SWeSszW 33 | 25.5 + 1/5 PREY 
SWZW 58] 138.9] _ 143.0 
; 65.4 62.7 
Courſe ——8. 44 ooW. 
5 Diſtance — — 91 Miles 
3 Diff. of Latit. 65 8. 
laſt Departure 63 W. 
Obſer. Lat. by D. R. 40 59N: 
11N. 


In this Caſe, the Courſe by D. R. ſince laſt Obſervation being more 
than 33, and leſs than 67 Degrees, I corrected by Caſe the 3d. 


Latitude Obſervation—— 41 


rected J Latitude by D. R. 40 5gN. 


C Courſe 8. 47 oo W. 
Diſtance 78 Miles 
Diff. of Lat — 53 8. 
Departure —— 57 W. 


Meridian Diſtance 6 45 W. 
Longitude made — 9 53 W. 
Longitude in 


5 Obſervation 41 11N 


13 4oW. 


New Departure 85 
Departure by D. R.— 63 


Their Sum 8 114 


L Sum, or True Dep.— 57 Miles: 


H 
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| | | Lee Tranſactions, Yedne/day, 
| | | „ 15 way J 
HK. H a . e Winds way. May the 16th, 1771. n 
2 4 4-W [SE 
4 | 4 Cloudy the firſt Part, the 
[6 F 4 JJ L__ |___'latter moderate and Fair. 
8 4 
16 E 
1244 e BA 
24 i 
4 4 
| 6 4 1 
if YE WKY of Hae ano Ke: 
189 4 Variation 5 Point W.erly. 
L244 NNE 
Courſe Diſt. S. v [ at. by D.R/LatbyOb| Mer. Dift. | Lon. made ] Lon. in 
S 9 ooW] 93. —g\41 02 N. TIN $8 18W. 1I 56 W. 75 43 


| Courſes Diſt. N. S. | E. W. . 
T res eangy MR orrected by Caſe the 4th, 
WSW 92 . 9. . 92.6 the Courſe by D. R. being 
II Diff. Lat. [Dep more than 6 Points. 
ä {Courſe — — —— —-Weſt 
Courſe—W. by S. 2 W. Diltance——- —— 93 Miles. 
By Diſtance————=— 93 Miles Diff. of Lat. 00 
D. R.) Difference of Lat —9 8. Cor- Departure — z W. 
ſince ] Departure ———— 93 W. Lat. by D. R. — — 41 11N 
laſt | Latitude by D. R. - 41 ON rected | Lat. Obtervation—— 35 36N. 
Obſer. \ Lat. Obſervation——41i IIN Meridian Diſtance — 8 18 W. 
| „ | Longitude made—— 11 46 W. 


15 43 W. 


L Longitude in 


Note, When the Courſe is due Eaſt or due Weſt, as in this Caſe, then the Difference 
of Longitude cannot be found, by the Courſe, and Meridional Difterence of Latitude as 
before, but muſt be found as follows; look in the Tables of Difference of Latitude and 
Departure, for the neareſt Degree to your Latitude, which here is 41, and in fome of 
the Difference of Latitude Columns belonging to that Degree find your Departure, which 
ia this Caſe is 93, the Diſtance anſwering to that which 1s 123, gives your Difference of 
th Eongitude. N g 
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Lee] Tranſactions, Thy bur ſday, © | 
H K. H KF. Courles Winds way“ May the 19th, 1771. , z 
2 4| x | SbyW| N. 2 
11 Little Wind and TY all 
6 4 3* | {theſe 24 Hours, | 
Sat: | 
10 3 SSW NW : | 
I2 3 SEE e 3 E 
* 8 
1 ” 
I 61-3 $6WzW|W NW |. 
8| 3 I by 
10 3 | Variation + Point W.erly. 1 
12 
Tourſe == by | D. R.] Lat. 550 Mer. ILA made | Lon. in 
811 0c 015 THz. 39 57N. 8.32W] 12 12 15 W 16 =} | 
ww” , | | Courſe — 8. 11 0 W- 
Courſes Diſt. N. S. E. N Diga — 75 Miles 
S + W| 28 27.9 | 2.7 | Diff. of Lat« 748. 
r e bee Ws e ee eee By . Departure — wi, W, - 
SbWZW 2 23.0 hx] 2 rr R. — 39 57 * 5 
; OO Te bY . | Lat. t | | 
8 by W. 24 23.8. 427 Meridian Diſtance — 8 32 
— —— 74.4 14.4 Longitude made — 12 15 WW 


Lon zitude ian — — 16 O W. 


Note, Having in the forgoing Day's s Works given an Example 
to every Caſe of correcting, (for a ſingle Day) I ſhall now ſet Fi: 
two or three Days Work by D. R. and then ew how to correct them 


all together by an Obſervation, that is, how to correct for a longer 
Time than one Day. | 


R rx Hh 
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| Lee-| Tranſactions, Friday, 
HK. H KF. Courſes Winds way | May the 18th, 1771. 
Zr SSW. Why | 
1 Little Wind and Cloudy 
EET ER | 
10 4 8 by W W ö 
1 
———_ MH — —. — 
114 1 
I : 
6 3 WSW 
4 Jonnn— —— — — eee ee wind | 
[8] 3 3 nn 
ö 10 3 3 e W Variation + Point W. erly. 
j -12 | 3 
Þ "Courſe JT NES |= Lat. . by — Mer. Diff. ] Lon. made | Lon. in & 
| jSt2coW!| 83 62\82| 38 35N 18:49W 112 g8W 126 25W 5 
ccburſer ift. N. E. W. Courſe 8. 12 ooW. — 
N ö — — — 5 wy at | Diftance— — 83 Miles | 
 -Sbwgw|3o | 28.2 11 Diff. of Lat. — $28. 8 
1 * [72] By -| Deperture ———— W. * 
| SW [29] 1257 1684-7 2 . by D. R — 38 8 | 
. 84 E | 12 120 12.0] O. | D.R. | 7 ** 8 * 
g Se e ridian Ce —— 8 49 W. 
| [x S by WI WI $1 = T0 | ' Longitude made — 12 30 w. 
| 1.5] 0.6[17.6 (Longitude in — 16 25W. 
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rgr 


| K. HK F. Courſes Winds Lee. Tranſactions, Tyan L 
3 | way May the 19th, 1971. 
I $6 AVW by N Bos 
 % Little Wind and Fair 
e Weather. ET | 
3 
8141 
3 
83:43 1 
3 8 by W W 
4 
3 | 
3 Variation 4 Point W.erly. | 
Courſe Dit WiLat. b DR. Lat. t. by Ob Mer. Diſt. Lon. made | Lon. in 
814 ooW| 74 == 37 23N. | 9 06WI 13 1 Whs 48W| 


C Courſe 8. 14 oo W. 
Diſtance — 74 Miles 
* Diff. of Lat —— 72 8. 
Departure ——— 17 W. 

« Latitude by D. R 37 23N. 
; Lat. Obſervation 

Meridian Diſtance 9 o6W. 
Longitude made—13 o1W. 
| Longitude in 16 48W, 
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FP! } Lee-| Tranſactions, Sunday, 
I K. E KUF Fcourſes Winds| gay. May the zoth, 1771. 
3 4  Sby WW by N 
| : 4 | Moderate Gales and Fair. 
Nu 8 5 PERK dre FE4RE 0951 > An FHIlG IEP 
8 4 
110 4 
. e Wig Apes 
L141 e 
41. 4 SV WAV 
0+ -4 
8 4 5 
1104 Variation à Point Wait. 
1214 | HW | 
Courſe iſt. 8. W WILat. by D. an by Ob.] Mer. Diſt. len Lon. made] Lon. in 
8 9 G 7B ar? 35 48 N 5 35 36N « 9 23W.'13 13 19 W. 1) o6W 


7.9 B Courſe — $.10-00W. 
| Courſes PARTI, 8. W. D. R Diſt ance 96 Miles 
S1 W | 48 | 4.47.5 N 7.0 es a of Lat. 95 5 

—— — — — —Feiter- eparture — . 
8 by W148 4). 1 - | 9.4) day | Lat. by P. R. 35 48N. 
Ak: Fre py 16. Noon. \ Lat. Obſervation —35 36N. 


Now being to correct from the laſt Obſervation, which was on 
Wedneſday, May 16th, I take the Northing, Southing, Eaſting, and 
Weſting for every Day ſince, and bring them into a Traverſe Table as 
follows : 


1 N. S. E. V. 

1 By D. R. On Thur ſday, 0 May 17 <= Fw 14 
1 ſince the | Frida 18 e 

WWW 

Obſerva- On Saturday the 19 e 

tion, | On this Day as above. | 95 16 

Whole Diff of Lat. by D. R. S. 323 Dep. Yep.64 W. 


Gives Courſe by D. R. ſince laſt laſt Obſ. S. 11 11,00W, 


— — 


55 


My Courſe found by D. R. ſince the laſt Obſervation, being S. 11 00 
W. which is leſs than 23 Degrees, I am to to correct by Caſe the 2d, and 
to find every thing, except the Diſtance, as ſollows. 


Firſt, For the true Difference of Latitude. 


Take the Latitude by the laſt Obſervation 41 11 N. 
And the Latitude by Obſervation To-day —— - 35 36 N. 
Gives the Difference of Latitude — — 5 


25 
Which, multiplied by 60, make — 335 Miles. 


Second, For the true Courſe. 


The Courſe by D. R. ſince the laſt Obſervation, being S. 11 oo W. 
I ſet it down for the true Courſe, as per Rule in Caſe the 24. 


Third, For the true Departure. 


With the true Courſe 11 Degrees, and the true Difference of Lati- 
tude (divided by 2, becauſe too big to be found in the Tables) which 
makes it 167.5, (by Plane-Sailing, Caſe the 2d.) I find the Departure 
32.6, which, multiplied by the ſame Number the Difference of Lati- 
tude was divided by, viz. 2, gives 65.2 Tenths for the true Departure. 


Fourth, For the Meridian Diſtance. 


Take the Meridian Diſtance at the laſt Obſervation 
And the true Departure 


Gives the Meridian Diſtance To-day W. 


Fifth, For the Difference of Longitude. 


Take the Meridional Parts of the laſt Obſervation —— 2716 
And Meridional Parts of To-day's Obſervation — — 2288 
Gives Meridional Difference of Latitude. — . 428 
With the Half of which — — 21 


cauſe the whole is too big to be found in the Tables) and the true 
Courſe 11 Degrees, I find the Difference of Longitude 41.6, which 


doubled (becauſe the other was halved) gives, for the whole Difference 
of Longitude, 83 Miles. 11 | 


* Fo Sixth | 


* 


Sixth, For the Longitude made, 


Take the Longitude made in the laſt Obſervation 11 56 W. 
And the whole Difference of Longitude — 5 1 23 W. 


Gives the Longitude made — 13 19 W. 


Seventh, For the Longitude in. 


Take the Longitude in laſt Obſervation 15 43 W. 
And the whole Difference of Longitude — 123 
Gives the Longitude i inn — 17 O6 W. 
Courſe wi S. 11 00 W. 4-5 »(S. 9 oo W. 
Diſtance = #2 108 Miles, 
Difference of Latitude - 335 S. (233) 107 8. 
Departure Fenner. 


Corrected Latitude by D. R. — 35 48 N. 
ILatit. by Obſervation 35 36 N. 
Meridian Diſtance — 9 23 W 
Longitude made 13 19 W. 
| Longitude in 17 ob W. 


The Courſe, Difference of Latitude, and Departure, as above, 
being what has been made ſince the laſt Obſervation (which was four 
Pays ago) and as it is uſual to ſet them down only as they are made 
from Noon to Noon, therefore ey are to be rubbed ont, and found 
again as follows : 


Firſt, Take the Latitude by D. R. Yeſterday — 37 23 N. 
And the Latitude by Obſervation To-day 35 36 N. 
Gives the Difference of Latitude — — — 147 
Second, Take Yeſterday's Meridian Diſtance 9 06 W. 
And the Meridian Diſtance To- day — 9 23 W. 


Gives the Departure — 017 
Then with the Difference of Latitude 107, and the Departure 17 
Miles (by Plane Sailing, Caſe 6.) I find the Courſe to be 9 Degrees, 
Diſtance 108 Miles, as above. 
Journal 


— — uw — — 
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N Mr: 4.iLee-| Iranſactions, Monday, 
e KP Courſes Sd way May the 20th, 177 
2 8 S by W By Reckoning I make my 
[2&4 8 Courſe from the Start to the 
61-1] 2 Ifland of Madeira S. 32 oO 
8-51 1 -J-- 1 - 1W.. Dance 440 Leanesy 
180 7 1 | Meridian Diſtance and Dif- 
121 8 4 ference of Longitude as un- 


— — — [derneath. 


2 | 
: | At Noon ſaw the Hland of 
— ences ern le p ]7̃‚＋ęÄAũ © Vy. «3. 
8] 8 | 1 s | Diſtance 14 Leagues. Vari- 
10 | 
12 


i ation OO. 


— — 
Courſes Diſt. S. . by D. R.LatbyOb| Mer. Diſt. | Lon. made | Lon. in 
819 ooW] 21 2 14 N. 10 32 W. 14 43 W. 18 300 


Courles Diſt.] N. | 8. EY; | 
8 by W | 182) 178.5 | | Courſe ————S. 19 oo W. 
SW by 2 238 FE 

f 3 — iff. of Latitude 202 S. 


PET. - Departure W 
The Bearing of the Land being Latitude by D. R. 32 14 N. 


SW. by W. diſtant 14 Leagues, or 42 | Meridian Diſtance 10 33 W. 
Miles, I fat them in the Fraverſe- Longitude made — 14 43 W. 


Table as a Courſe, Sc. | Longitude in 18 30 W. 


It being cuſtomary upon making the Land, to find what Courſe and 
Diſtance the Ship has made, by reckoning from the Place ſailed from, 
to the Place arrived at, it is to be done as follows: 


CASE che Firſt. Yen you keep the Account of Eongituds in. 
With the Latitude and Longitude of the Place you ſail'd from, and 
the Latitude and Longitude you are in by your Reckoning on the Day 
you make the Land, find the proper Difference of Latitude, the Meri- 
dional Difference of Latitude, and the Difference of Longitude in Miles, 
and with them find the Courle and Diſtance, as it is-ſhewn at large in 
Mercator's Sailing, Cale the firſt, Page 55. RY 8 


CA SE the Second, ben you keep the Account of Longitude made. 
Then the proper Difference of Latitude, and the Meridional Dif- 
ference of Latitude are to be found as before, and the Difference of 
- Lon- 


2  — te 


* hb * 


* 
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Longitude is to be found by bringing the Longitude made into Miles, 
with which proceed, as in Caſe the Firſt. 


The Agreement between theſe two Ways may be ſeen as follows : 


On the 19th of May, when I made the Land, my Lon- On the fame Day my Longitude 
gitude in was — — — — — 18 zo WI made was — — 14 43 W 
Longitude of the Start. or Place I failed from 3 47 W. Which multiplied by 60 
The Difference of Longitude — — — 14 * — 
Which multiplied by e 60 a Makes the Diff of Lon. 883 Mi. 
.. v7. 883 Miles,| The ſame as in the other Caſe. 


To find the Bearing and Diſtance of any Place from the Ship, upon any 
: given Day. | 
Example, Suppoſe I would know how Madeira bore off me, and 
what Diſtance, on the 14th of May, by the foregoing Journal. 


Firſt, Suppoſing I kept only the Account of Longitude in; 
Then, with the Latitude in, 41 11 N. Y2716 M. P. C And with Long. in —15 43 W. 
And the Latitude of Madeira 22 44 N. ( 2080 M. P.) And the Lon. Madeira 17 26 W. 


I find the proper Diff. of Lat 825 (638 J] find the Diff. Long. i 43 W. 
Which multiplied by 60 makes 509 Miles M. D. L. C Which makes 103 Miles 
Then with that Meridional Difference of Latitude, and Difference of 
Longitude, I find the Courſe to be S. og oo W. and the Diſtance 301 
Miles, as in Mercator, Caſe 1. 

But if I had kept only the Account of Longitude made, which is 

Difference of Longitude, then, 

With the Longitude ſail'd from — 347 W. 

And the whole Diff. of Long. or Long. made — 11 56 Weſterly. 
By the Rules for Lon. p. 107, I ſhould have found Lon. in15 43 W. 
And then I have given the Latitude and Longitude in, &c. as before. 

I have, in the foregoing Journal, ſhewn how to correct, either for a 
ſingle Day, or for a longer Time, and given Examples. of every Caſe 
for correcting from one Obſervation to another ; but as it may happen 
that you may be ſome Days at Sea, from the Time of your leaving the 
Land before you have an Obſervation, and that when you get the firſt 
Obſervation, you may have Occaſion to correct, and there being much 
the ſame Difference between working the Correction from one Obſer- 
vation to another, and between the firſt Obſervation and the Land, as 
there is between working the firſt Day's Work, and any of the following 
ones, I ſhall here give an Example from the foregoing Journal, 


To 


„ 
To correct from the Time of leaving the Land to the firſt Obſervation. 


Example. Suppole that in the foregoing Journal, on the 2d of May, 
T wes by Obſervation in Latitude 45 10 N. my Latitude by D. R. be- 
ing 45 23 N. my Southing by D. R. 95, and Weſting 24. 

Now being to correct, and having no Obſervation before To-day, I 
muſt correct from the very Beginning of my Journal, that is, from the 
Time of my leaving the Land, by bringing the Northing, Southing, 


Eaſting, and Weſting, for every Day I have been at Sea, into a Tra- 
verſe Table, as follows; 


— 


By D. R. from On the firſt Day. "103 | 53 

the Time of On the ſecond Day Bi |_96 61 
| . h = . Tae gs — * 
e 405 Land On the Day I correct. | 95 | | 24 


[Whole Diff. of Lat. by D. K S. 284 Dep. 138 W. 
Gives the Courſe by D. R. from the Time of leaving the Land S. 26.00W. 


The Courſe found by D. R. from the Time of leaving the Land, 
being leſs than 33 Degrees, I am to correct by Caſe the Second, and 
to find every Thing, except the Diſtance, as follows : 


Firſt, For the true Difference of Latitude. 
Take the Latitude of the Place failed from — 50 Oy N. 
And the Latitude in by Obſervation —— — 45 10 N. 
Gives the true Difference of Latitude 4 57 or 297 Miles. 
Second, For the true Courſe. BY 
The Courſe by D. R. fince the Time of leaving the Land being S. 


26 00 W. Iſet down for the true Courſe, as by the Rules for correct- 
ing, Caſe 2d. 


Third, For the true Departure. 


With the true Courſe 26 Degrees, and half the true Difference of 
Latitude 148.5, (becauſe the whole is too big to be found in'the Tables) 
by Plane Sailing, Caſe the Second. I find the Departure 72.3, which 
being. doubled (becauſe the Difference of Latitude was halv'd) gives 
144.6 for the true Departure, | 5 


| Fourth, For the Meridian Diftance. | Ki 

Whenever you correct from the Time of your leaving the Land, (as 

you do here) the Meridian — will always be the ſame as the 808 
1 m * 


158 5 


Departure found by correcting; which in this Caſe is 145 Miles, or 


4. 25 W. 
EIS Fifth, For the Difference, of Longitude. | 
Take the Meridional Parts of the Latitude ſail'd from 3485 


And of the Latitude in by Obſervation 3644 
Gives the Meridional Difference of Latitude 44 


With tlie Half of which 220 7 


(becauſe the whole is too big to be found in the, Tables) aud the true 
Courſe 26 Degrees, as directed in the firſt Day's Work, page 134) J. 
find the Difference of Longitude 109.4, which doubled (becauſe the 
other was halv'd) gives the true Difference of Longitude 214, N. 
| Sixth, For the Er made. 

Whenever you correct from the Time of your leaving Land, as you 
do in this Caſe, then the Longitude. made will always be the ſame as: 
the whole Diffe erence of Longitude found by the Correction, vw in 
this Caſe is 215 Miles, or 3.35 W. 

Seventh, For the Longitude in. | 

Take the Longitude of the Place you fatled from=——— 3 44 W. 

And the whole Difference of Longitude | 


—> 4.46, 
Gives the Longitude in — — — 7 22 W 
[Oeurſe E — — 8 0 WY) 34681600 W. 
Diſtance — —— — (2 80 Miles. 
Difference of Latitude <= = 29780 4 08 8. 
Departure F K 31 W. 
Cotrrecked J Latitude by D. K — — — 45 23 N & 
Latitude by Obſervation — — 45 16N 
4 Meridian Diſtance — — — — 2 25 W 
Longitude made — —, — — 3 35 W 
; CLongitudein — — — — = 7 22 


The Courſe, Difference of Latitude and Departure, as above, being 
what has been made in the whole, from the Time of leaving the Land, 
which is 18.1 three Days, and it is uſual to ſet them down only as they are 
made 105 Nod n to Noon, therefore- they are to be rubbed out, and 
found again as follows : 

Fix irft, Ta ke the Latitude | by D. R. Yeſterday | — — x6 58 W. 
Aid the Lahtude by Obſervation To-day — —— 45 10 . 


Gives the Difference of Latitude — — 1148 
3 Take the, Meridian Diſtance Te — 54 W. 
che Meridian Di 11 to To- -day — 2 25 W. 

* e Departure — — — 603 


Then 


L. 1759 4 
Then, with the Difference of Latitude 108, ard ther Neparturer 91 


Miles (by Plaue Sailing, Caſe 6) I-find-the: Courſe. tobe S. 15. op, W. 
Diſtance 113 Miles, as above. 

Having 1n the preceding Journal ſhewn how to find what Latitude 
and Longitude the Ship is in, on. any, Day, I ſhall, in the next Place, 
ſhew how, 

By tbal Longititte' and Latitude: iu, 10: mat N off the Place of the Ships on 
| the-Mercatbr's Chart: 

Rule. Lay a Ruler a- croſs the Chart, in the Latitude your: Ship-is- 
in, then look upon the Equinoctial, or Line marked witli the Degrees 
of Longitude, for the Longitude your Ship is in by your Reekoning, 
and, ſetting. one Foot. of your Compaſſes in that Longitude; take the- 

neareſt Diſtance to ſome North and South Line, and from where that 
Line croſſes the Edꝑè of the Ruler that lies in the given. Latitude, lay 
off that ſame Diſtance, by the Edge of the Ruler, to the Right-hand, if 
the Longitude you are in was to the Right-hand' of the. North and 
South Line, or to the left-hand} if it was to the Left; where this. 
falls will be che Place of the Ship. But this will only do when che 
Longitude marked off the Chart, and your Reckoning of Longitnde in 
are both counted in the ſame Meridian, therefore for a general Rule, 
take the following, vi. | 
By the Latitude in, and Longitude made, to mark off the Ship's Place, &c. 

Rule. Set one Foot of your Compaſſes in the Place. you take. your. 
Departure from, and take the neareſt Diſtance to ſome North and South. 
Line, and from where that Line falls upon the EquinaQtial or Line. 
marked with the Degrees of Longitude, ſet off that Diſtance the ſame 
Way as the Place lays from it, (that is, to the Right-hand, if the Place 
lies to the Right-hand of the North and South Line, or to the Left-hand, 
if it lies to the Left) and make a Mark with a black Lead Pencil; this 4 
Mark will ſerve to mark. off by, till you come to take. a new Depar-— 
ture, and then you rub it out, and make a new one, as before. | 
Then lay a Ruler a-croſs the Chart in the Latitude you are in, and 
taking ſo many Degrees in your Compaſſes (from the Line of Langi- 
tude) as your Longitude made comes to, ſet them off from your black. 
Lead Mark, to the eaſtward, if the Longitude made be Eaſt, or to 
the Weſtward, if it be Weſt z where this falls will be the Longitude 
the Ship is in by the Chart, from which take the neareſt Diſtance ta 


ſome North and South Line, and from where that Line, c, as in the 
fuſt Caſe. VVV e 


of any Place from the Ship, you may alſo find the Bearing and Diſtance 


5 


The Ship's Place on the Chart being found, as before taught, it re- 


mains in the next Place, to ſhew how to find the Bearing and Diſtance 
of any Place from the Ship; and firſt, 


To find how any Place bears from the Ship, 
Rule. Lay a Ruler from the Place of the Ship to the Place you 


would know the Bearing of, then ſet one Foot of your Compals in the 


Center of ſome Compaſs near the Ruler, and take the neareſt Diſtance 


to the Edge of the Ruler, then run one Foot of your Compaſſes along 
by the Edge of the Ruler, and obſerve what Point of the Compaſs the 


other comes neareſt to, which will be the Bearing required. 


To find the Diſtance of any Place from the Ship. 
' Caſe tbe 1ſt. If the Place be in the ſame Longitude that the Ship is in, 


(that is, if it bears due North or due South) then the Difference of La- 
titude between them, (found as by the Rules for Latitude, Page 105) 


and turned into Miles, or Leagues will be the Diſtance. 
Jaſe the 2d. If the Place be in the fame Latitude that the Ship is 


in, that is, if it bears due Eaſt or due Weſt, then take half the Diſ- 
tance between the Ship and the Place, in your Compaſſes, and ſettin 


one Foot (on the Line marked with Degrees of Latitude) in the Latitude 
the Ship is in, ſee what Latitude the other Foot will reach to, both 
above and below it; the Difference between theſe two Latitudes, found 
as per Rules for Latitude, will be the Diſtance required, 


Caſe tbe 3d. If the Place be neither in the ſame Latitude nor Longi- 


tude with the Ship, then take the Difference of Latitude between them 
m Degrees, from the Equinoctial-line, and laying a Ruler from the 
Ship to the Place, apply one Foot of the Compaſſes ſo to the Edge of 
the Ruler, that the other Foot turned about may juſt touch ſome Eaſt 
and Weſt Line that is croſſed by the Ruler; then take the Drſtance 
along the Edge of the Ruler, from the Place where the Compaſſes 
reſted, to the Place where the Ruler croſſes the ſaid Eaſt and Weſt Line; 


that Diſtance meaſured on the Equinoctial, or Degrees of Longitude, 


will give the Diſtance in Degrees, which you may turn into Miles or 
Leagues, and in the ſame Manner as you find the Bearing and Diſtance 


+» 
of 


of one Place from another. 1 
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